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Annual in Detroit the week of 


*homotion Knowledge of and Standardization a of Specifications a and Methods of Testing 


CABLE ADDRESS—TESTING 


nnical Sess ions, Committee Meeting, E Promise 


provisional p program and details. Some ae Fens tional T ests fo or Ball-Be caring Greases — 


“en Society areon Sya AND TECHNICAL SESSIONS (E-11) 
The technic al program pl: anned Speed of Testing (F-1) 


Influe of Non-ferrous Metals and 
monotonous regularity, mage the general supervision 


tietings is a distinct the Ac dministrative Committee Pressure Vessels (D-19) peal 

iifferent affair. The technical sessions Papers will be a very diverse one and of Temperature 
aid the various sy mposiums cover quite extremely interesting to of formation of Metals as Related 
diferent subjects” from year year; our members and committee people. Forming and Service (Administrative 
ii the technical committee ‘meetings, E ach of the 1948 Sy mposiums: noted be- | on 
thile t! they may review. some of the past low includes a numbe of technical ing 


nm 
sHOETeSS, | primarily are aimed at aggres- a papers. In fact, adding the technical Test Methods and Procedures Used a 


_Identifyi ing. Reactive Materials 
aly solving testing and materials papers in the symposiums to the so- 
problems : ahd are not passive or r static in: called separate papers, also noted below, Quality Cc Xontrol of Materials ( 
spirit Every two years s there is there are more than 100 to be presented. 
of Testing _ Apparatus ‘and Following certain sy mposiums the desig- P, 

Mated quipment, these exhibits tions of technical committees which 

n dition to the symposiums as there 

are sponsoring them are giv en. 
ifording members and the large number 


an excellent ‘Opportunity >. ‘Sy MPOSIU MS AND devoted to the of separate 


geregates lal number of committee 
Mineral Aggrega papers, and a large 


course, all the foregoing might be _Metallography in Color will be grouped appropriately according 
a “come on” for the 1948 


je 21. As the ‘manufacturer or seller 

ia good product need have no com-— 

pinetions in promoting his products, we 

tel the importance of an A.S.T.M. 

anual meeting cannot be stressed too 

strongly. from the object of draw- 
ig more numbers, but from the oppor- 
tunity afforded our members to plan and 
ork j in the interest of A.S.T.M. (and 
tmeequently the interest of industry 


tion with their fellow maa 
idlow engineers, sharing knowledge and 


etting real satisfaction from participat- a 


ig in a thoroughly democratic and co- 


Ina news article of this kind we can 
hote a few highlights of the meet- 


and advise members to be on the 


Empty ore carriers going North | in 1 the Detroit. ‘ver tal another load. - Millions | of 
takout for the May ASTM Bu LLETIN, tons of iron ore ut this route. Not often are so many carriers seen in| the river at one 
ai in that month, | 
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Some of the to cov 


Ss 
i in the following list : 
Atmospheric durability of steel, largel 
rosion testing of low alloy stee els, corrosion, = In the 
tests of iron ont steel pipes, Creek topes, 


ing Station of the 4 of act: 


Edison Co. This and the st: 
several other modern public 
‘Stations supply Detroit’s mou! 

magnetism in _ copper alloys, creep of electrical energy. ts 
extruded lead, properties at elevated isotop 
temperatures of magnesium-base alloys, proble 
plastic coatings for steel, quantitative “4 be as 
evaluation of corrosive conditions, resist- proces 
ance of concrete to freezing and thawing, fa ites Ag 
strength of concrete, effect of fornia 

concrete durability as affectec y coarse ; 

mineral aggregates, strength of bond of Pa the Aside | from the dinner dance to be | Dr.E 
brick-mortar assemblages, resistance of ladies who will cons “held « ana ednesday ening, 23, Hels 


_ brick buildings to moisture penetration, 


‘ignition point of solid fuels, testing surface — - there will be no enter tainment, as such, | of pro 


Committee: 


Tequirements of en ine antifreeze, study of mittee meetings, technical sessions an roble 
Mrs. L. B. Case the men will have a very busy time i in- author 
¥ Mrs. C. H. Fallows deed. . However, the Detroit Committee 
Mrs. Wm. R. Fraser yjlans that if there are an ticular | Quest 


Mrs. W. H. Graves 
Mrs. C. E. Heussner 
Mrs. J.D. Klinger 
Mrs. H. A. W — 


ie made to arrange for such visits. Franz 


P. Zimmerli, of the Barnes-Gibson- 
- The tentative plans of this group call mond Division of Associated § Spring ic 
for a “get-acquainted” tea, a dinner _—Corp., is the chairman of thé group re oF 
dance, luncheons, and trips to points of = sponsible for this, and further announee-— 
“interest. ments will be made. 


plants or places w which members or com. For 

mittee members would like to visit on lecture 

occasion of their stay in Detroit 
a annual meeting, the attempt will be 


pls AN interesting program is 
for the wives sand families 
of A.S.T.M. members who will be in q 
Detroit during the annual meeting. 
Detroit Council through its | Gener: al 
Committee on | ‘Arrangements, wl ich i 
responsible for a number of the events — 
during the meeting, has just announced 4 
the appointment of a Hostess s Committee + 
functioning under the gener: al direction 
of C, E. Heussner of the Chrysler Corp. 


Jat, 


who is chairman of the Annual Dinner vor 
and Their Application in the Field of Industrial | sinus 
Materials” to be Subject of Mar rburg L ecture, facture 


REAL treat is unques- the large auditorium and take care ‘kinds ‘ 
tion in store for all those members of the large audience expec ‘ted. For the andj 
first time in many years the lecture is AST. 


Scheduled | for Thursday evening of | and Tt 
Annual Meeting week, this time being | ™: 


ing Building, Detroit, pre 
selected to dovetail best with the immed 


evening, June 24, when the 1948 Edgar 


Marburg L ecture is deliv ered. Paul numer ous meeting activities. While sh 
Aebersold, Chief of the further statement on the subject of the Pues u 
~ Division, Atomic Energy Commission — lecture will appear in the May Buue- | Will al 


at Oak Ridge, Tenn., will speak on the 


8 TIN, Dr. -. Aebersold points out that “the , and va 
very timely subject of “Tsotopes and 


. of isotopes in the field of industrial ating a 


Their Application i in the Field of Indus- = materials is potenti: ally a great one. As The 
trial Materials.” An outstanding au- tracer atoms they n may be used in re escrip 
thority i in the field, he is intimately con- search aimed at improvement of eacl 
nected with the use of isotopes in their aa terial and iftcreased efficiency of produe- al exc 

varied applications, , and much interest- tion. already being used pected. 

- ing and up-to-date information will be widely in inv estigations covering such |. The 


given on this rapidly developing field. aried topics as friction, well 
lecture is being held at Rackham, logging, ventilation, steelmaking, vulean 
which is a short taxi or trolley ride from ve. ization, poly merization, Ww elding, corro- equipm 
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and pharm: .ceuticalsyntheses. 
“Tracer atoms may also be used 
routine process control. Such uses are- 
largely still in ‘the deve 


topes, hand 
of activity would ave 2 to safe. om 


the standpoint « of industrial hygiene and | 
public health. Incorporation of unsafe 
amounts of activity in marketed prod- 
“ucts would have to be avoided. Stable— 
‘isotopes v would not involve health-safety 

problems but they would not in general — 
te readily ad adaptable to continuous 

ess measurement.” 

- Agraduate of the University of Cali- 
fornia, where he obtained his M, A. 
degree in 1 1934, and his Ph.D. . degree in 


_— ntown Detroit — East Tow: ard the River and Belle Isle. 


e Dr. E. 0.1 awrence, "Nobel. -prize winner. 
; Hei is thus a pioneer worker in the field _ 
of production and application of radio- 


isotopes, and his long experience in_ 
a “question and ans’ wer” 


d problems of radi: dion physics and radia 
f | tion 1 protection place him among the ia following this lecture. It was felt that 
problems and interests of individuals in — ot J 


authorities in this field. ae a number of those in the audience would 
‘different fields of work. 


hee can me more re familiar with * 


Pa 


juestion and Answer Per have pertinent questions on which 
Question and Answer erio Aebersold would care to comment, ‘and vg See the May BULLETIN for yr further — 
1 details, and get to the lecture hall in ‘Rack-— 


For the first time since the M: a he has gladly assented to do this. 


| lectures were started in 1926, there is Dr. Aebersold himself is ham early. 


Wi ide of Testing 1 Instruments, Hanovia Chemical an Mtg. Co. 


| to and Related Equipment to Be Shown Jarrell-Ash Co. 


7 


Kimble Glass Division of Owens 


Laboratory Equipment Corp. 
Lancaster Iron Works, Ine. 


Leeds & Northrup Co 


_ There has been practically a ileal 
sellout of available space, but the Ex- — 
hibit booths have been so arranged that — 


there i is ample aisle space and plenty of 


advance list of | the compan 


Durine the week of 
2, at Detroit’s Book-Cadillac, which is _ 
the main headquarters hotel for the 


annual meeting, some 50 leading man 
facturers and distributors of testing 
instruments, equipment used in re- 


search, and laboratory supplies of all partici ating in the follows: 
kinds will displ: Ly and demonstrate new 


-Magnaflux Corp. Nabe 
National Spectrographic Labs. 


ies 


and improved items. This year ’s. 
AS 8.T.M. Exhibit will be in the Ballroom — 


of ‘and Italian Garden of the Book with - E. H. Sargent & Co. 

ng the main A.S.T.M. Registration Desk American Instrument Co. 7 

will show not only instruments and sup- Atlas Electric Devices Co. Tagliabue Com. 
he plies used in AS T. M: standards, Baldwin Locomotive W orks Meter 


Bausch & Lomb Optical Co. ite ilson Mechanical Instrument C 


also” ‘stress the tremendous range 


he and variety of equipment used in evalu-— 
ial | Sting all kinds of materials and products. Buehler, Li only Co. 


As | The May Butierin will include brief Carboloy Co., Inc. 
re- tescriptions of Lys to be sponsored Central Scientific Co. 
Clark Instrument, Inc. 


excellent prev iew of what can be ex- Consolidated Engineering. 
Detroit Testing Machine Co. 
Harry W. Dietert 
Eastman Kodak Co 
Eberbach & Son Co. : 
Scientific Co. 
General Electric Co. 
General Radio Co. 


BULLETIN: 


A cordial invitation is extended to 
anyone genuinely interested in the field | 
materials and in the equipment being 
lisplayed to attend. ‘There i is no charge, 

but those who are attending the 
a S.T. M. meeting will be asked fill 


The Exhibit affo AS.T.M. mem- 
i|- | bers and thousands of others interested 
un an excellent opportunity | to see just what 
ro- | “Quipment is available and gives a first- 
cal d view of new developments of which — 

| “ere are a great many in the industry. — 


é 


‘There will be an A. S.T.M. booth in 
Exhibit with a complete display of 
information on the Soc 
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impetus at the t turn er cen- 
tury with the rise of the motor industry, 
following Ford’s experimentation with the 


in a little brick one-story build- 
_ ing in the rear of a rented home on Bagley 


Ave. 


and the li 


to the Apparatus 
the 1948 Photographie Exhibit will 

staged. A special committee in De- | 

-troit headed by F. G. Weed, Rinshed-— 

_ Mason Co., is sponsoring the Photo- Ps 


our country, with its 2500 manufacturing _ 
‘establishments, it may truly be. called a 


in hand with its industrial progress it has 
become a city enriched by its all-pervad-— 


 Metallography and E-7 on Radiographic 
Testing are sponsoring divisions relating . 
to their fields of work. All A.S.T.M. ~ 
members and committee oye who religion: —preserving the spirit of its 
interested are invited to submit prints. ‘sacred history while moving with ever- 
_ A photographie blank—entry form will J - quickening pace across the scenes of its 
_ be distributed shortly to each member. 
This gives es full details. 


attractive homes, and spacious and numer-— 


7 
ous parks, it may likewise truly be termed 


Deriving its name from its situation represented this: output. Its other | 
troit”’” from the French, meaning industries are many and various. Located 
“of the strait” and referring to the river within its confines are leading stove, add- 
connecting Lake Erie and Lake St. Clair), ing machine, pharmaceutical and chemi-— 
Detroit has had a colorful and stimulating | i 
history since its founding in 1701 by the * ing plants, as well as leading copper and 


_ tion to the fur-trading activities of earlier, . the production o! salt and salt produc ts, 


~ @ At the close of the French and Indian — bd freight cars, vacuum cleaners, twist drills, 
War, it was surrendered to the British, Seeds, and a large variety of manufactured 

remaining in their possession until 1783 productsofworldusage, 
the American flag rose from its Research laboratories maintained by 


again passed into the hands of Great — are among the largest in any industry in 
Britain for a brief period. Street and the world. The Detroit area also boasts 


place names reflect this French, British, “one of the most modern steel plants, co- 
and Indian ancestry, and two centuries of operating in meeting the requirements of — 
cultural deve elopment under three | flags _ the automobile, refrigerator, furniture, e, and 
have left a permanent imprint upon the manufacturers. 
@ Historic records indicate that the aces of Interest: 
of gov held; @ With its unique location, its tremen- 
‘the fi rst bs nk adi "1806, ‘ts dous _ industrial activity, its beautiful 
the first bank was opened in pr 


acreage of parks and parkways, and vari-— 


witnessed in 1814-1815, and its first and 
_ only whipping post, erected i in 1818 to rid 
the town of petty thieves and vagabonds, 
was secretly removed by unknown parties © 


. e Motorists may drive to Canada via 


ia T unnel, or Walkerville-Detroit 
Ferry. _ The Ambassador Bridge offers 


thoroughfare leading to Det troit wasatoll side 
road, and at night it was necessary to Belle Isle, Detroit’s beautiful 1000- 
awaken the gatekeeper to enter or leave. -_ aere island park, may be reached by bus or 


in 1817; the first theatrical performance by bus to the island. 


built its ‘Detroit: ‘Terminal i in ‘1836. the Rackham Memorial Building, is 
included in the program of most tourists, 
and visits to the Detroit Historical Museum 


‘lishment of ‘lie first school and hospital, — 
and the building of the first government- 
postoffice building. Subsequently 


ow worth Ww hile. 


— Now, as the fourth largest city of | aa 


industriai progress. 
graphic Exhibit and Committees K-4 on metropolis of great industries; and hand 


beautiful city, offering muc th of interest 


« o As the motor capital of the world, the . | 


etroit area produces over ninety. per = 


cent of all passenger automobiles built in 
America, over sixteen makes of cars being — 


French explorer Cadillac as an outer bs as- brass rolling mills. It also ranks high 


ous recreational pursuits, Detroit’s points 
named. The last Indian hostilities were of interest are practically unlimited. 


the Ambassador Bridge, the Detroit- 


1830. nt view of Detroit, the river, and 
For nearly 60 years every main the border cities and ‘Canadian country- 


The Detroit Gazette issued its first number street car to Belle Isle Bridge, and thence ; 


"was held atop a government warehouse in — a @ A visit to the Art Center, an imposing — 
1819; the Detroit and Pontiac Railway, group of white marble. buildings, compris- 
the first chartered railway in the We est, 7 ing the Institute of Arts, Main Library, o 
4) 


‘4 


ing treasures of art, education, and 7 


great industrial perspectives. With: 


cal, and electric refrigerator manufactur- | 


northerly settlements. == marine engines, paints and varnishes, 


"battlements. - During the War of 1812, it ] certain of the automobile manufacturers 5 


and famous Fisher T heatre are considered 


one of the r most frequently 


visited centers is the famous Greenfield 
_ Village, with the Ford Museum, , depicting 
history, and the adjacent 
‘Dearborn Inn; and tours of Ford Motor 
Co. , the sev eral Chrysler Corporatio 
plants, and the General Motors buildings 
are usually covered by those interested j in 


ry 
on Committee 
mbers. 


ormation 
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k on | 
n Mater terials: 


Standard 


tion and 


ization 


ed at 1948 


of 300 Meetings i in | Bik 4 


T THE some 300 
main tec hnical 
and their ‘subgroups and 
tions during 1948 A.S.T.M. Coane 
Week in Washington, D. C., March 1-5, 
inclusive, many new specifications and 
test methods were reported, 
ount of research w vork was discussed 


AS. ST M. 


-1 Steel 1 (Philadelphia) 
-3 on CastIron 


60n Magnetic Proper ties LA, = 
7 on Malleable-Iron C astings 
A-QonFerro-Alloys 
on Iron-Chromium, Chro- 
mium-Nickel and Related Alloys 
Advisory Committee on Corrosion 

B-2 on Non-Ferrous Metals and 
B-3 on Corrosion 
a on Electrical Heating, Resistance 


and Related Alloys (Philadelphia) 
B-5 on Copper and Copper Alloys 


—i*&B 6 on Die-Cast Metals and Alloys | 
BS on Elec Metallic 
Coatings 

on Metal Powders aid Met al 
Powder Products (New York) 
on Magnesium Oxychloride 

Refractories 

C-1l on Gypsum 

_C-120n Mortars for Unit 
on Manufactured Masonry Units 

-C-16 on Thermal Insulating Materials 

-C-17 on Asbestos-Cement Products 

C-180n Natural Building Stone 
on Structural Sandwich Con- 

on Paint, Varnish, 

Related Products = 

on Petroleum I Le 

3 on Gaseous Fuels (Subcom- 

D4 on Road and Pa ng Materials 

D-5 on Coal and Coke at 

D8 on Bituminous Wate 

Roofing Materials 
~D-9 on Electrical Ms: 

D-11 on Rubber and Rubber-Like — 

8 
_D-13 on Textile M: aterials (New ¥ ork) 

D-15 on Engine Antifreezes (Detroit) 

D-18 on Soils for E ngineering Purposes — 
_D-19 on Water for Industrial 
D-200n Plastics (Dayton) 

E-lon Methods of Testing 

3 on Chemical Analysis Metals — 
P-4on Metallography 
E-5onFireTests 

on Methods of Testing Building 
7 on Radiographic T esting (A d- 


visory) 


Son Fatigue 


948 


arch 1 


great 


of Ferrous | 


_B-7on Light Metals and Alloys | 


ou, 


Lacquer,, and 


widespread interest to engineers and 


concentration of technical com- 
en meetings during one week enables 
t 


he members of different committees to 


attend the va various ses 
scheduled, with a considerable s saving in 
times and lexpense. 


Because of the number of meet- 


ings and the heavy attendance totaling 
about 1100, it was necessary to use sev-_ 


_ Many of the actions covered at the 


meetings are subject to letter-ballot and 


4 will be covered in detail in the commit- 
tees’ 


? week of June 21. Some of the recom- 
mendations will be approved before that 
- time through the A.S.T.M. Administra- 


“ae t the Soe iety in determining 


whether a consensus has ‘been reached in. 


A list of the major | tec heated commit- 


below—most of these having numerous 
subcommittee and section meetings. 
Practically every one of the commit- 

tee mee tings was well attended by repre- 


- sentatives of both consumers and pro- 


ducers of the materials involved. 
a In line with the usual practice of 1 re- 
questing officers of the technical com- 


mittees to supply information on the — 


major deve ‘lopments at the committee 
meetings to be used as the basis for news 
accounts in the BULLETIN, there appears 
on the following p: ages information 
which it is believ ed will be of interest to 
many of the members. There was inten- 

sive activity at all of ae meetings and a 
review of the developments as indicated — 
below will make clear to those concerned | 

just how much activity is under way in 


the fields of standardization and re- 


Seare th. These accounts cover not ‘only 
meetings held in W ashington during 
Committee Week but several a. 


which have met recently in other cities. 


ost part all of the recom- 


F or tl 
= 
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all of wie will be of 


in mind in reviewing the proposed 
_ technologists concerned with materials. 


reports to be presented at the 
Society’ s annual meeting in Detroit, the 


_ tive Committee on Standards which cs an 


tees which met in Washington is shown” a 


s noted will be referred to the 


iety and this situation er ould be kept 


actions. Members will be given further — 
information through the preprints of 
reports which will be distributed this — 
as prev adve ance of the 


4 


the many actions whic h committee es W will 


bring up at annu: 
9) 
Detroit, June 21 to 25. 


Committee A-1 Steel 


ow ‘hile 


‘the problem of specific: en. 


‘ton, but even so, there were some 20 meet- _ 


group. The Advisory 
the chairmanship of N. 
= Electric Corp., at a five-hour 


Mechanical Chicay 
kee, St. Paul and Pacific Railroad Co., 


Milwaukee, Wis., had accepted appoint-— 


for materials for use at sub- 


meetings Commie its 
three-d vy session in Philade Iphia February 


uring the firet w week in March in W, 


ings of “subcommittees, and the main 


ment as chairman of the important Sub- 


- committee XI on Steel for Boilers and 
Pressure Vessels, succeeding E. J. Ed- 
ward American Locomotive Co 
had wished | te be Telieved 
S. after more than 25 years as ¢ chairman; 
and W. Warner, Inland Steel Co., Chicago, © 
_ will be associated with Mr. 
4 operation of the committee, serving as 
secretary. C. E. Loos, Manager, Struc- 
p tural and Plate Bureau, _ Metallurgical 
Division, Carnegie-Illinois Steel Corp., 
Pp 
F _ of Subcommittee II on Structural Steel for 
Bridges and Rolling Stock 


As a result of < which Committee 
_A-1 did in late 1947, the Society has re-— 
cently approved new specifications for 
 Stress-Relief Annealed Cold-Drawn Car- 
bon-Steel Bars (A 311 47 T). The ma- 
terial covered is suitable for applications 
where high strength, good machinability, 


and a minimum of distortion are 


.. Sche- 


Miller in the | 


ittsburgh, appointed vice-chairman 4 


— 

of other fields. Committee A-1 did not 
4 

lms 

tivematters, 
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7 i, 5 
tions cov 


ering carbon- and alloy -steel struments as SR gages in st udyi ing stresses 


_ iniron castings. He reported that a nym. 


, ete., and 16 forgings for railroads and industrial uses. tha 
_ ber of producers use these gages and streg 


_ te state further i ina cle ar fashion, require- These e spec ifications | s have | not had any _ 
ments on n number of tests, were incorporated 4 major changes for a number of years and i in 2 oatings, and a symposium on this Subject 
in three pipe specifications for service at the meanwhile new grades and require- ; was suggested, possibly for the 1949 
high temperatures— Alloy-Steel (A 158), ments have come intouse. gnnual meeting. It would include a num: 
Carbon Molybdenum (A 206), and —. A macroetch test for forgings which ber of short papers describing the purpose 


tmium-Molybdenum (A 280), uld be applicable particularly to prod- of using the gages, and whether the result 


Major revisions were in the covered in Specifications was effective or = perfecting en. 

_ Tentative Specifications for Alloy Castings fh through A 238 has been completed, and __ ginee ring design. a — 
for High Temperature Service (A 217) with will be referred to the Society for publica-_ 

five new grades added. These have come tion. The committee agrees that this is Committee A A. 5 on — of lon 

into rather extensive use, andthe commit- not the final answer on requireme ents for “and: Steel 

tee felt standardized requirements should macroetch testing, but it is a step forw ard Committe 5 with 

_be set up. new alloys covered include _—_and will meet many immediate needs. _ B-8 which is making some 


“ molybdenum- vanadium, nickel-chromium- =~ The subcommittee (II) concerned with — _ check tests of the Method of Test for 
molybdenum, chromium- molybdenum (2 structural steel for bridges and buildings Local Thickness of Electrodeposited Coat. 
5 grades), and carbon-moly oéenum: an has had assigned to it for study and review : ings (A 219) and development work js 

3 


the standard covering steel for ships, proceeding on proposed revisions in the 
flanges, and fittings, for high- -temperature A 181. This group has an interesting Specification for Lead-Coated Hardware 
service, of 1 per cent chromium- } per cent project well under way involving theestab- 4 subcommittee is considering the possible 
- molybdenum is to | be added to the Stand- = lishment of a general specification incor inclusion in tiie Method of Test for Weight 

ard A 182, thus providing a grade — porating tolerances , permissible variations, » of Coating of Zine Coated (Galvanized) 
to the new W pipe specification A 315, and _—_ and material generally that is common to— Tron gnd Steel Articles (A 90) of an ad- 
same minimum composition. id the group of structural steel specifications. ditional stripping method in which hydro- 
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— _ This anticipates that the product specifica- chloric ac id diluted with an equal amount 
- tion, say = bridge steel, water is used. It is claimed that this 
Ts compact ocument, covering only chemis- method will permit making rapid cheeks 

‘% It w rnaelainon t . spec ification tries, physicals, and such essential items » onthe shop floor. The Method of Test for 
covering bolting tasted A service at with reference made to all or some parts of Uniformity of Coating by the Preece Test 


low temperatures has had some adi litional the general specification. <A “proposed (A 239) is being reviewed to clarify the 


wa 


Una 


editorial modifications incorporated. This general specification draft has been com- _ definition of the end point. The incorpore 
will be referred to A.S.T.M. for approval. pleted with its large number of tables and _ tion into many specifications, in spite of 
publication. Certain other related material, and a revised specifica- somewhs at limited accuracy and its in- 
will be recommended in the specifications — tion for structural steel for bridges and applicability to some types. a coating, of 
_ for alloy steel bolting for high-temperature hue buildings, A-7, has been drafted i in the n new Z~ the Hull-Strausser method for determining 
service (A 193) and also for nuts (A194). form which it ‘would assume. ae hl thickness of coating has caused the sub- 
_ The bar committee (Subcommittee XV) — Itis expected that the-e two documents committee to decide to confer with repre- 
which has completed several specifications _ will be published for information and com- sentatives of Committee B-8 and of the 
in the last year or two, and has an active ment and final decision on their disposition Bureau of Standards to see whether some 
program still under way, has approved re- will be yencned at the June meetings in action is not needed to prevent | further 
quirements for heat-treated carbon-steel Detroit. misuse of this method. 
bars, and is starting on a draft of require- An important chan in the require Minor change: have been proposed in 
3 ments for alloy-steel bars with the purchase 
_ requirements to be based largely on chemi- 


ments for wrought wheels for electr ric the Specification for Galvanized Iron ot 
service is to be recommended for adoption. —_ Steel Sheets (A 93). Most of these are of 


cal ‘composition. The various specifica- This involves the requirement that the —_an editorial nature intended to bring the aa 
tions in this field, including the two basic — carbon content shall be in the rs weal 0. an method into accord with present practice, Commi 
original items A 107 (hot-rolled carbon 80 per cent on check analysis. Bees uuse of abuse of privileges granted in) 
bars) and A 108 (cold-finished bars and this” ‘specification under the clauses re) 
shafting) are intended to serve the needs Committee A-3 on Cast ron quiring the manufacturer to stand the 
_ of a wide range of purchasers in various cost of test, change are proposed so that the Spe 


fields—railroads, electrical manufacturing, considering the Proposed Tentative production will not be held up for inspee | view the 
machine work, and a many Methods of !mpact Testing, Committee tion when such inspection is not made | ‘and Val 
A-3 decided to describe the ‘drop,’ promptly. The present Specifications fot} gengus ¢ 
The standards facilitate stocking of ma- “Izod,” and “Charpy” tests as presently | 7" =. Farm Field and Railroad Right of Way! spplicat 
terial, and where physical property re- modified to permit testing cast iron. Final Fencing (A 116) and for Iron and Stel, ¢ifeatio 
quirements are essential, enable the buyer — revision of the proposed Tentative Speci- | Barbed Wire (A 121) are being revised) ther s 
to have a specific idea of just what he has fications for Gray aha Castings for Non- reduce the sizes and styles to those 0"! jp the 
4 is ordering. Pressure ‘Containing Parts at Ele vated ealled for in the Department of Comment Casting: 
ie. Another new project involves require- Temperatures was passed for letter-ballot. Simplified Practice Recommendation R*} [ron C 
ments for steel sheets of boiler and firebox | . In regard to the Specifications for Gray — j 47, which covers the products now Pl) tontinu 
quality. This subcommittee (XIX) also “Tron Castings for Pressure Containing duced commercially, A inspecti 
4 is studying the desirability of standardiz- B Parts for Temperatures up to 650 F. The subcommittees covering the €! tions we 
_ ing requirements for certain type of tests. ; ie 278) and the new proposed tentative | posure testing of sheets, wire and hardware mittee, | | 
group concerned with springs and for nonpressure applications, it has be- have conducted their usual inspections 
spring wire is investigating a twist test come clear that additional information on 4 the results of which will be published in the be zg 
which might be desirable in some in- -ereep strength of various cast irons is d annual report. The Key West test site} om 
- stances. As a result of earlier work, this sirable. It was decided to make asurvey __had to be re-located because the property fom 
‘subcommittee has had its standard ten- _—to_ determine if sufficient funds can be. on which it was placed was acquired by ce th 
sion test for spring wire approved by the raised by Committee A-3 to finance such a the County from the government for 8] Ig P.8 
1 group tests program. Consultation with the Joint public bathing beach. The new site i} 
located in the Navy area at Fort Tayi 


ia Committee on Effect of Tem- 
perature on the Properties of Metals was —_In this move some of the hardware spect fiction 
nens were discarded as they had se These 


their useful life. hese, in general, were ib Mangan 
groups which had already been remove 


Mr. ‘Vanick, as chairman of the 


Research Committee of Committee A-3, ferrochr 
on a survey of the uses ofsuchin-  fromothertest sites, 


— 


the field of the 
tee an extensive study under w ay 
_ which will result in a complete overhauling 


of at least four: the important 
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Subcommittee on Hardwa are plan uns 


need for fundamental basic research on the eo 


(A 102), ferromolybdenum. (A 13 


| make more thorough review (A 144), and molybdenum salts” mechanism of stress corrosion. 
need for an extension to the hardware ex- and compounds (. 146). 
, re test before proceeding further with Bae h of the specifications was reaffirmed (The st: itement of Committee _ B-1 | 


its program. In the past it has been fe It + without change except fo for the Specification 
' that the limitation of the exposure test. for Molybdenum Salts and Compounds" 
imens to materials coming within the which will be revised during the coming 
sope of A-5 has reduced interest in alee 
| the usefulness of the test. A check will be ite ne ifi ium 
| nade with other committees which may be and W. C. Bowden, 
interested in hardware, to see whether of Ledoux and Company, elected 
testing program covering the exposure of chairman, M. Loeb, Jr., of C limax 
specimens with base materials other than Molybdenum Co., was reelected vice- 
jon or steel and with other than metallic | chairman, and G. F. Comstock, of the 
watings for finish may not be advisable, Titanium Alloy Manufacturing 0., Was” 
ie | rather than the somewhat limited program e lected secretary for the two-year period 
Ot | seretofore considered by A-5. from 1948 to 1950. 


on Wires. for Electrical Conductors, 
will appear in the May issue. ) 


While Committee B-2 did not 
= of its main group in Washington Fe 


during» A.S.T.M. Committee Week, its 


Advisory Committee and several s subcom- 
mittees met on March 3 and 4. 
The committee noted with deep regret 
‘the severance from active association with : 
ala : its work of William B. Price who has re- 


= had long been associated with the work of | 
d) recent de of the si snificant 

Electric Co., a loyal and active member of Progress was re on the 
d- matters discussed during the meetings of Specifi hich 
the committee since 1930. Committee A-10 was the progress reported new peci cation for Antimony whic 
Plans were discussed for a Symposium should be in final form by the June meet- 


‘in reparing the handbook of data on cast. ' 
i on Magnetic Testing to be presented dur- pt resistant steels. ing, ‘was 
ing the week of June 21 at the Annual | 3 fe classes in this—one with a minimum of 
ks compilation on the wrought alloys was 
| Meeting of the Society in Detroit. Ten ‘issued by the Society in 1942 and wie _ 99. 8 per cent antimony and the other with | d 
° papers have been offered for this sym- ~~ a minimum of 99.5. Marshall Tuthill, of — 


he | posium which it is planned to publish ‘York, an analysis: the 


distributed. Meanwhile the committe e 
as been compiling data on cast alloys and a P 


together with their discussion as a a bringing that on the wrought materials up -—-~PTe#eB* Min situation which was discusse _ 
‘a ringing that on the wrought materials up 

booklet. The committee is contemplating > at ‘some length. “His ‘presentation was 

of date. Publication is expected late this bly d I le 

thoroughgoing rearrangement and re- avorably commented upon. It was de- 


lef that while the present tin situation 
side from specification matters in the exists, it is not practical to write A.S.T.M. _ 
it was reported that the Sub- "Specifications 
>» 
‘committee on Corrosion Testing will be “The on White Metal 


vision of its standards relating to 9 
testing (A 34). A small group is now 
Working on the part covering primarily 
tests of permanent magnet materi: als. , 


b s 
Magnetic Testing and Methods re orted recommendin rainor changes in the Speci- 
me | 88 P available. Mechanical testing of £ 
~progress in the collection and austenitic steels is being given further con-_ for 
2 gs -  (B 32) which was approved for reference 


| standardization a set of standard 

reference specimens which will eventually 
be available for circulation among the 
of| members of the committee. nee 


sideration aimed at more precisely defining — 
testing methods on such materials. Metal- 4 
lographiec methods for detecting the sigma ¢ 
ay 4 phase are being studied in an extensive — 
the series of aging tests, impact tests and 


Committee A. 7 "examination on three steels of austenitic 


G two of which contain molybdenum. 
astings 


_to letter-ballot. The subcommittee also 
_ voted to table for the present a proposal to 5 
write specifications for fusible alloys. 
Another subcommittee considered at 
some length proposed revisions in the- 
‘Specification for Lead-Coated Copper 
Sheets (B 101) and referred to a task group 
the problem of working out a acceptable de- 


view the Specification on Flanges, Fittings 
ude | and Valve Parts (A 277), arrived at a con- 


fot} census that changes i in new types of fitting z Advisory Committee see 
*pplication made it wise to leave this spe- 

tification as tentative without change. 
Other subcommittees proposed revisions 
the Specification for Malleable Iron 
me! Castings (A 47) and for Pearlitic Malleable 
RY Tron Castings (A 220) which recognize 
tontinuous foundry operations and adapt — 
inspection methods to them. These ac- 


Committee B- 3 on Corrosion of il 
Ferrous Metals and Alloys 


- 

a Committee B-3 review ed the work of 
some of its subcommittees. The Sub-— 

committee on Total Immersion Corrosion 
has formulated its to mae 
some cooperative tests. The 
mittee on Spray Test discussed some re- 
finements in the Method of Salt = 
(Fog) Testing (B 117) and 
the sponsoring of a paper on appenionee —_ 
factors in such testing. 


mittees of the American fot 


*! tions were all approved by the main com- 
mittee, subject to letter ballot. 


ex 
‘are 
-9 on Ferro- sila UA program to establish some half = will enlarge its membership to include 


4 

ite Committee A. 

| sites where security and length of tenure representatives of other A.S.T.M.— main 
by Commitice A-9 held its. first meeting can be assured was one of the main topics technical committees interested in hue 
,| Since the close of the w rar, With secretary discussed by the committee, of which € 7D. ue midity tests and will write up a method of | 
AP. Spooner, of The Bethlehem Steel Co. | Hocker of U nion College, Schenectady, is 

‘presiding as acting chairman. All of the chairman. The committee has selected “The Subcommitiee on 

fandards for fe rro-alloys under its juris- smaller number of sites as being repre- pheric Tests reported that the Joint B- 

diction were review ed. sentative of conditions useful for test pur- 7 Committee on Atmospheric Tests 
| These cover spiegeleisen (: 98), ferro- poses for most of the committees of the Magnesium Alloys had, outlined a test 

Society interested in atmospheric corrosion which was now being considered 


ved Manganese (A 99), ferrosilicon (A 100), 

farochromium (A 101), ~ferrovanadium also the he members of Committee B- 
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he on feather has rod, and wire specifications, and also to 
\ appointed a subgroup to study available Bahan cifications the new Tenta- 
instruments for the measurement of air tive Classification of Copper (B 224). A 
pollution. This subcommittee also plans study is being made of the tin limits in the 
to expose specimens of zinc andiron atthe phosphor bronze 103, Be 
several A.S.T.M. exposure test sites in 
- order to obtain data on the corrosivity of 
a he Subcommittee on Galvanic and 
¥ Electrolytic Corrosion will submit data on 
: 8 five-year test of stainless steels coupled 
with other metals exposed to outdoor 
weather . Its program for exposing mag- 
— nesium alloys coupled to other metals in 
atmosphere is progressing, and 
large number of assemblies wi be exposed 
this summer. 


an 


Commitee B-4 B-4 on Elecite al Heating, 


Resistance oad Related Alloys 

Prior to A.S.T.M. Committee eek, 
4 Committee B- 4 held a meeting at the 
Society Headquarters in Philadelphia 


‘February lland12. ditional rectangular sizes in the two speci- 


The Subcommittee on Electrical fications for copper rod (B 133 and B 187) 
ing Materials is making a check test to de- ‘is being studied. “ign 


= termine the importance of voltage regula- The Subcommittee n Wire Wire 
Rod i is studying the substitution of grain 


in the Method for Accelerated Life 
= limits for strength requirements in the = 


Subcommittee on Plate, and ra 
Strip is recommending minor changes in 
_ the Specifications for Copper-Nickel- Zinc 
122), Phosphor Bronze (B 103) , 

_ Copper (B 152) Plate, Sheet, and Strip. — 
_ The subcommittee continues its study of 
relation of hardness to tensile strength 
of beryllium copper strip, the requirements _ 
for aluminum bronze sheet, and the ad- 
dition of sawed bars to its plate specifica-_ 
The Subcommittee on Rods, Bars, 
Shapes is recommending the application of 
the recently written Method of Tension 
Testing of Copper and Copper Alloy Rod 
(B 220) to its specifications and the dele- | 
tion of the bend test in six rod specifics _ 
- tions (B 16, B 21, B 98, B 138, B 139, and 


a for Metallic’ Materials for Ele ctrical 


has just completed an extensive review and { - Tube is recommending minor revisions in _ 
revision of the Method of Test for Re- 


h y d Te- 
sistivity of Metallic Materials (B 63). o 


quirements in the copper tube and con-_ 
denser tube specifications (B 75, B 88, and 


_ Specification for Phosphor | Bronze Wire © 


B 111 d the deleti f t ler- 


= changes in chemistry and revision | of size 
» _ tolerances are also recommended in the 
The Subcommittee on Metallic: Ma- Specification for Condenser Tubes (B 111). 


a for Radio Tubes, of which S. A I ; = 
Standing Tung-Sol' The subcommittee continues its study o 


Bri Section automotive and refrigeration use and the 
Tube C. addition of new temper requirements. 
of a The Subcommittee on Castings ond 
the emissivity of cathode nickel. _Experi- 
‘metal melts of nickel with controlled ad- 
ditions of potential impurities are new 
ready for testing. A s 
been completed and a chemical method is h the eff 
bel ing prepared. v4 ‘af thethed of test ‘for versity dealing with the effect of iron im 


-mostat metals is being 


Ingots | received a report from the recently 

. organized Test Bar Task Group reporting | 
: progress in the initiation of this important 

project. It also recommended the publica- 


purit the ma metic roperties 
particle size has also been finished and re- é alloys. The 

also is recommending minor ‘changes 
chemical requirements in both casting and 
ingot specifications for six alloys (2B, 3A, 
3D, 3E, 8B, and 8C) and in physical re- 
- quirements for one (8B). A new sampling 
procedure is to be incorporated in. the 
Specification f for Phosphor Copper (B 52 
boa The Subcommittee on Methods of Test. 


‘ferred to the main committee for approval. 
: a The Subcommittee on Tests of Alloys i in > 
Controlled Atmospheres continues its 
_ study of the phenomenon of “green rot.” 
‘The Subcommittee on Contact Materials: 
has cooperated with the Subcommittee 
ae on Electric Tests i in preparing a section of 
the resistivity method applicable to powder 
metallurgy products. A 1947 addendum — 
to the Bibliography on Electrical Contacts 
_ has been completed and will soon be ready 


Alloy Rods (B 220) and new methods of 
0. 010 in. thick) and the ultimate incorpora- 


Committee B-5 on Copper and Copper tion of both requirements in the general 


Cast and Wrought methods of Tension Testing of 
Materials (E 8). The subcommittee con-— 


wd At the meetings s of -tinues its study of the Rockwell Hardness 
B-5, the subcommittees on wrought prod- Test with reference to the limitations 


ucts voted to recommend the adoption of _ posed by the thickness of the specimen and 


te nsion testing of copper alloys. — 


ASTM BULLETIN 


Assoc iation size tole the sheet, 


and B 159). designation as well as preparing a 


new requirements for copper tube for pe 


if Up- -to-date Copper & Brass Research its study of the effect of speed in the 


= 


Subcommittes on Editorials 


P ublications is completing a review of the 
chemical limits of all of the Committe | 


_ B-5 wrought product specifications and ; is 
making a study of alloy nomenclature ang 


of the commnittee. 
B-6 Die- Cost Mal 
and Al 


_ Action on several standards was ta 
in subcommittee meetings and confirmed | 
at the main committee meeting of Com. 
mittee B-6. These included changes in the 


3 chemical composition of Alloy XXIII jp 


the Specification for Zinc-Base Alloy Die - the ne 


3 Casting and removal of the material rm 


_ lating to the mechanical properties of the 


three alloys in this specification (B 86) to 
= appendix. A new Specification for 


_ Alloy Ingot for Zine-Base Alloy Die Cast. 
ings was proposed and will be submitted to 


letterbaliot. 


150). ‘The need for the inclusion of ad- 


The specification for Aluminum- Base 
“Alloy Die Castings (B 85) will be continued 
as tentative and a new alloy of 8.0 per cent 
: nominal magnesium content added. One 
of the alloys in the magne ssium-base alloy 
die casting specifications (B 94) has been 


a _ deleted and a third alloy has been added to 
(B 159). The Subcommittee on Pipe and pe _ the Specification for Copper-Base Alloy 


Castings (B 176). This alloy will have 


nominal composition of 82.0 per cent 


_ Copper, pie: per cent silicon, zinc remainder, 


B-7 on Light Metals 


‘THE "Specification for 
 ialeaies and Aluminum Alloy, Sheet 
and Plate (B 209), Committee B-7 on 


ances from several of them. Minor 
and Alloys, Cast and Wrought 


the ZG43 alloy (nominal 6.0 zine, 25 
‘magnesium, 1.3 copper) and the Clad 


because these materials are 


-Jonger ‘commercially available. In the 


same specification it was voted to revise 


Table II by including, for each alloy, 


requirements for plate up to the present 

maximum commercial thickness (some 
alloys are available in thicknesses greater 

- than the table now covers). It was also 
_ proposed to add a new alloy to this same 
‘specification and this subject was assigned 
toa task group for further study, 
In the specifications for rods, bars and 
shapes for magnesium (B 107) and for 
aluminum (B 221) it was voted to make 
revisions in Table III of each covering 
permissible variations in cross-sectional 
dimensions to bring these tables up 
date. In the Specification for Magnesium 


is recommending some revisions — in the - Alloy Extruded Round Tubing (B 
_ Method: for Tension Testing of ~~ fl 


_ for a corrosion study covering a number of 
ty pical aluminum and magnesium alloys | 
exposed at five different locations— 

marine, industrial, and rural—distribute 


across this country and in the tropics. 
ee on page 23) 


217) ijt was voted to amend Table II to 


ae include tensile requirements for tubes with 
Yor tension testing of thin sheet (from 0.002to 411 thicknesses of 0.050 to 0.500 in. ia 


tions, 
for the 
cation 
tive C 


“ 


and p 
ards, 
usual 


tlon 
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Light Metals and Alloys voted to delete | Steel: 


ance a 
pheno: 
years 
search 
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Quien 
place of the present upper limit of 0.250 in ofa se 
preliminary program was presented 
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Actions on on | 


| he Administ: ative Committee on Stand- x for the process cov vered are noted and it and iA 217 has major : add litions 
ards accepted a number r of important rec- pointed out that grades other than’ five new grades of material, two of w hich 
ommend: tions from sev eral technical | these can be stress-relief annealed with —_are chromium- molybdenum chemistry, 
} committees including A-1 on Steel and beneficial effect. The table of mechani-_ one nickel-chromium-molybdenum, 
D-11 on Rubber and Rubber- -Like Mate- eal properties indicates that, depending still another of the molybdenum-vana- _ 


nals these actions being noted in the upon size and grade, ranges of minimum family » and th the 
companying table. All of the new and tensile strength ean be obtained from molybdenum. 


“revised steel specifications appear in the 90,000 to 105,000 , With yield _ The tentative revision of the 
1947 Supplement to Part I-A of the strengths of 7 7a 000 t to 85, 000 minimum > aes flange specification A 182 was intended . — 
Book of Standards; the recommenda- psi. provide a new grade of 1 per cent 
“tions from Committee D-11, including The proposed changes i in the w idely chromium-0.5 per cent molybdenum, 
the new tentative on rubber, do not used standard for structural steel, A 7 J but. the Steel Committee is reverting 
| in Part III-B Supplement, , but would eventually incorporate require- 

do appear in the latest | edition of the _ ments on speed of testing, and there is — Sar and will incorporate this grade and other — 
Compilation of Standards on Rubber —some_ other editorial rearrangement. — % changes. _ Action is expected later in the 
February, 1948. Notes However r, as indicated elsewhere in this 


this complete specification to tentative, 


spring or at the annual meeting. 
on some of the actions listed in| the BULLETIN a major study is under way ag _ The high-temperature pipe specifica- 


A) 


secompanying table appear below. involving this and d other structural steel tone: A 58 (Alloy- J 
| of these actions are taken by t the specifications. 

d Administrative Committee on Standards ‘The two tentative for 


in accordance with the regulations of the astings for high-temperature service, _ ‘through in e to 
Society, which provide that this A 216 (Carbon) and A 217 (Alloy) are “heat number,” 


mittee shall determine whether the tech- . modified by the of a ete., and additional 
nical committees have reached a con- 7 


| tions, and then has the authority to act Actions by A. M. Administrative Committee on Standards, February 


for the Society in approving the ubli- 
cation of such items. 7 This Administra-— 


tive Committee can approve new tenta-_ 


Stress-R lief d Cold-drawn Car- 
t ards, which revisions are published bon- Steel Ca T). — Carbon-Steel Slabs 
usually for a year or more before adop- Seamless 1P er Cent Chromium, 0.5 for Forgings (A 


Cent Molybdenum Alloy-Steel 


Methods of: 


The new Specification for Seamless L 


Fusion Welding for High-Tempera-_ 


ture Service (A 21647T), 

Alloy-Steel Castings Suitable for Fu- 

W elding for High- ‘Temperature 


Alloy-Steel Pipe for High- = ve 


per cent Chromium-0.5 per cent folyb- Test for Mechanical Properties of Elas-— 


tomeric V ulcanisates Under Com- g! 
be (A315) or Shear Strains by the ‘Temperature: Service (A 158-47 T). 
5 onder 


Mechanical Oseillograph (D 945- Seamless Carbon- Molybdenum Alloy-— 

to provide a grade of pipe now in grow- Steel for _ High-Temperature | 
ing use which will give further 1 reassur-— Photometric Method for the Determi-_ ‘Service (A 206-47 T). = 
against graphitization. When this nation Steel (E 30-48 8 T). Chromium-Moly bdenum Al- 
4 
‘phenomenon w as discov ered few Classification of: loy-Steel Pipe for Service High 

years ago, a considerable amount of re- ce ear bt h bber Co 
was carried out, and this led to Copper (B 224-48 Rubber and Synthetic Rubber Com- 


pounds for Automotive and Aeronau- ; 
e establishment of § Specification . A 280 tical Applications (D 735-48 7). 
nd | covering 4 per cent chromium-3 per of Standards = Vik 
for molybdenum alloy steel. . The Specifications for: 
‘ing industry believes another grade. with 
higher chromium is desirable as added . steel for Bridges sand Buildings (A 7-46). 


Forged or Rolled Alloy-Steel Pipe 4 
"| lew specifications will supersede A 280 


Parts for High-temperature Serv- “Testi ing Automotive Hydraulic Broke 
B a moot question, and if not, it may be 


| that in two or three years the ‘specifica seth Impact. Testing of Metallic 
ith | tons can be combined, but the new re-— 


in | Qirements were agreed to on the basis 


jin | ofa separate, distinct specification. 


‘yee Means of the, Pusey and Jones Pl 
ted | The other new specification developed 


| inthe Steel Committee cov vering Stress- 


Relief d Cold- “Carbon- Revision of Standard and Specifications for: 
Bars (A 311) covers ‘material 


to Tentative 

Miitable for applications where high Pound for Electrical Insulated Cords 
Strength, machinability, and a 
‘uinimum of distortion are important. 


3 and proposed revisions of formal stand- 


Testing Hard Rubber Produc rts (D5 


Cables Where Extreme Abra-— 


d A 21-47 T 
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incorporated on the of ime of B Ww Wires ‘neering — ma ce for the 
for Electrical Conductors, B-2 2on Non- tion and isolation of vibration ‘Them 
rom in Ste: Ferrous Metals and Alloys, and B-5 on properties are: namic mody, 
The importance of a standardized = 7 Copper and Copper Alloys, Cast and lus, static modulus under slow or prac, | handy U 
‘satisfac ‘tory method for determining 


ly static conditions, kinetic energy | majority 
Wrought, the Tentative Classification of ay, | ma) 
boron in steel led Committee E-3 on Copper (B 2 24) was agreed on. Ths and set under a given dead loa) of comet 
PI S Measurements in either’ compression or { The spe 
7 Chemical Analysis of Metals which is’ ce 7 ‘covers various types of copper currently | 7 shear may be made. In applying data oh sai ing 


_ responsible for the Methods of Chemical a avail: wble i in refinery sh: upes and v w rought tained from a compression specimen, the} 
Analysis of [ron and | Steel (E 30 48 products. table giving the classifi-- : shape fac tor of the te st specimen must be Pipe 


to investigate the various methods used. cation, names the types of copper, with — taken into consideration (shape factor jg} Boiler 
_ Cooperative tests were carried out in —for example, Fire- Refined | sy ratio of the loaded area to the unloaded Tut 
the committee and the proposed m method — Tough Pitch, FRTP, and then data are surface area). It is important to em ade 
phasize that the dynamic modulus, When | 


7 now accepted for. publication | as tenta-_ given on the various forms in which this — 

tive proved to be reasonably rapid and particular” ty pe is av ailable. 

emma While the method is essen- seventeen copper types are listed, and 


obtained under conditions of strain which Yorgi 


exceed the straight line portion of the} Boldir 


ve -load-deformation curve, is not an Grain 
tially a tentative revision of theStandard accompanying the classification is "physical modulus and is, therefore, called 
30, it will be issued in separate pam- condensed ‘definition terms used. after “E ‘flective Dynamic Modulus. No sig. Member 


_ ~phiet form and & copy will be furnished This particular item does not appear — nificant test can be made on materials blicat 
eac A.S.T.M. - me on request. the 1947 Supplement, Part I-B, but i is (plastics, hard rubber, high durometer 


Additional copies can be available in separate pamphlet form. ulcanizates, ete.) whose moduli, at 
purchase. ange .T.M. members who wish a copy of test, are such that « lag AST.A 
this can obtain one on request, without of 280 psi. in compression or 140 pei is ods f 
Testing of Metals: tow. | It will b blished in th shear (on standard test specimens) will not 
1arge. It will be published in the produce at least 10 per cent deformation | 
The revisions being in Book of Standards Supplement, and whose damping characteristics aw 


the Tents ative Methods of Impact Test-_ Tater in the | Committee B-5 C ‘ompila- such that less than three e full -eycles are | the five 


ing ng of Metallic Materials (E 23 - 47 T) A tion. produced when the damped motor, 
the war period and comments receiv ed > Products. = informa 


Brey ey ision in in thos ana- ‘The new Test for Pr oper- of the 

tory material is incorporated in th under or GR-S Shea ompoun ) bul ing 

tions on scope and significance. It i justified because it was ess sentially a war | stallatic 

_ Compressive or Shear Strains by Means te 

we iJ pointed out that the significance of bo - of the Yerzley Oscillogr aph (D 945) has. — product. The change in the Pusey and | and refe 
_ Charpy and Izod type tests is to k bring Jones indentation Test Method (D 531) profuse 


: been quite widely used i in the study of =“ 
out notch behavior (brittleness versus ‘damping extends its scope to very soft rubber sdditior 
- ductility) by applying a single overload 


compot nds by _providing for a larger} photogr 
stress. This rev ised method was ub- indentor. Revisions in the tests for 

P method has not previously been av aila- 
lished in the 1947 Supplements to the Bis s desired ‘Hard Rubber Products (D530) and | sheets, 
Book of Standards in both. Parts I- many of Automotive Rubber Compounds ( manual 
and B, F errous Non- “Ferrous y e ‘essentially are clarifications and | by 


= has been dev eloped and recommended 
Metals, respectiv rely, and is available XXVII on improv vements. The | modified proce | Thema: 


Separate pamphlet —_, “Se lause for t testing automotive hydraulie| pay 

; Tests. The Scope e cla ause brake hose 571) incorporate the use| doth bi 

Classification of Copper: reads as follows: | t for luating the 

. Alter lengthy discussion and very methods describe the use of the _ couplings and provide for the testing A re 


pane consideration of a cls assification — 
of copper, which project was assigned to 


longer lengths of brake hose. These Student 


methods are considered. very important 
in a somewhat limited field. 


~Yerzley Oscillograph for measuring the 
mechanical properties of elastomeric vul-_ 
1 canizates, which are important in the eng gi- 


Special 

otes Temperature Tests has jus 

Aut tive and Aeronautical Ru 

of the Society is a full one and we are Rubber Gloves, Matting, Tape —_[ Jit m 


pleased to announce the availability of ‘Standards and Related P ublications: 


several new publications as well as the The compilation sponsored by Com 
mittee D-11 | on Rubber and Rub-- 


Rubber- C ‘oated Fabrics ‘on 
Insulated Wire and Cable 
‘Hard Rubber and Cellular Rubber 


release for p press of several others. All. Rubber Cements and Latices 
the supplements to the 1946 Book of bere Like als ong just Packing Materials” CM. 
A.S.T.M. Standards are now available, available. Comprising 4 pages it lasties iuetion 


includes 82 standards, 4 vhich appear 


Parts I-A and III-A having just r 
cently beenissued. 

Ev eryor one will be interested to know 7 
a ‘that the 1947 Proceedings are on press 2 
copies should be available soon. st 
nical papers and committee reports pre-_ Recently “off press the sted 
sented at the 1947 annual od piping « compilation sponsored by Com | 
mittee A- 1 on Steel. This the 


in the book for the first time and about 


— Copies of this widely used publication 
be procured by members at, the 


Chemical Test and Phy sical Tests of 
ule ranized Rubber 


“4 
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_ithetition of this book and it prov 

| bandy up-to-date compil tion | ofa THERE i is urg urgent need for. st Plastica Annual represents an ambitious 

ry, | majority of the A.S.T.M. specifications original set of X-ray Diffraction attempt to. compile in one publication all 

id ‘of concern in the field of steel piping. ata Cards. If any purchaser has no fur-— the varied information on plastics most 

The — are listed under such 3 ther use for his original set of cards ‘and helpful to actual users of plastics as 

as: would be interested please engineering materials distinguished 

be and Misce X-ray Diffraction Data Cards were the ‘one hand a and from the “man in the 

= in tw original set of 4000 street’ the other. While the book con-— 

Stil Tubes bee upplementary Se tains some material of an advertising 

a| Heat-Exc changer and Condenser ubes * of 4500 cards. — Our stock or origina 4A nature, it is primarily an ency clopedia of 

Castings — oe has been depleted for several weeks. 


ich Forgings W elding F ittings 


useful infor mation. It 


should be a valuable reference book, its 
wort h depe nding upon how | accurate, up 
to ‘date, and authoritative are are the data 
and state ‘ments included. This book 


he Joint Committee of Chemical 
wi| Grain Size Analy sis | by X-ray Diffraction Methods, 
led under w hose jurisdiction these cards were 
ig. Members can procure this ps age deve eloped, has been working on plan to 
als | publication at $2.25; list price $3. pei revise the format of the cards with the — made le up of sec sections on the following g sub # 
tet} Another publication which will be Possibility of showing the four strongest jects 
at released for press. shortly the lines on the data card for each compound 
4S.T.M. Manual of Engine Test Me or ‘mineral eliminating the two co ofa 
os for Rating Fuels. his ms anual, -reference cards. Also a ‘suggested development of the plastics industry and of 
ion issued for the first time by the Society, “punched index’ system, is bei con- --:pages). The term “plasthetics” is suggested 
are presents in their latest approved form pa ‘sidered. The result is that it will be some _ for the synthetic plastics to set them apart bd 
are | the five sti andard methods for tie time before any sets of — are available. from other materials that, are also plastics in_ 


wid the sense that they can he molded at some 
notor, aviation, and Diesel engine fuels. 


aan. terminology used in the industry 


3 information concerning not only opera- Pe ti al Bibli hy on ‘Ee and chemical behavior of plastics and 
ion nd maintenance details. b ie artia ibliography on ect o very brief notes on the chemical analysis of 
tion a ce details, but a wll Speed of Testine Published plention 
) is building and utility requirements, ii in- “Properties of Synthetic Plastics” consist- ~ 
vat dallation and assembly of the ngine, the sponsorship of ing of of = 
test at mitati ges any 
ind | and reference fuels. The publics ition is of Testing, a 4 AST com-— 
31) profusely ill -illust trated throughout. ‘In division of the Society’s Committee E-1_ pared with corresponding Brition Standards 
ber sddition to the many draw ings and on Methods of Testing, there has been “Fabrication Processes” cov 
get photographs, there are numerous tables prepared a _rather extensive Bibliog- —and_ processes for the various methods of 
for} md charts. Some of the tables, d: ata raphy on Effect of Speed of Testing on Plastic 
and sheets, 2 and charts w vhich appear in the the Results of Physical Tests of Various ha 
manual are av ailable separately in Materials. This Bibliography. of 51 Physical Teste" 
and by 11-in. size. The price ¢ on these vary. mimeographed p pages, 83 by 11 Gs pH value, refractive Index. coeffi- 
ee | The manual which covers approxim: ately procured as long as the supply lasts at cient of conductivity, and X- 
ulit } 325 pages is available to members $1 per set. There are some 265 refer- Ph 
ust} cloth binding at $6 per copy; list price ences with many of them including short _ 
abstracts of the material covered. The 
first Bibliography on the subject was 
Students in Engineering is also 4 "prepared in 1936 by R. L. Kenyon of | 
ant | to come within next few American Rolling Mill Co. This w as 
‘revised a few years later through the 
interest of Francis J. Tatnall, Baldwin 
— Locomotive Works, and the current. 
| The publication Pr greatly extended revision was prepared 
s Related to Automotive Equipment, by Messrs. B. L. Wilson, D. W. Quick, — 
Special Technical P ublics ation No. . 81, 12: and J. R. Dwyer, of the National Bureau 
has just become a available. E This con- of Standards. Orders should be trans- a 
tains the two papers presented at a ‘mitted to AS Headquarters. — 


meeting of the Detroit District and a list of offering special training 
‘ommittee D-2 on Petroleum Produce ts the plastics industries (4 pages). 


y Tolada lis pu lica- 
ton compr ises 52 pi day. and is ailable shillings copy from Croome Hill 
fomembers at 75 cents: list price $1 Intern: ational Ltd., 100 Victoria St., ‘Lon 


Avs ailable separately | at 30 shillings per 


roperties of Plastics’’ consisting “ad 
| Ba signif for each of many plastics of some 
54 significant characteristics (86 pages). 
“Plant and Machinery”’ consisting chie ly 
a tabulation of the characteristics of com- 
mercially available equipment used in the 
manufacture of plastics (12 pages). 
Solvents and 100 Plasticizers’’ giving proper- 
ties of these materials and names of manufac- _ 
turers (10 pages). ‘“‘Molders and Fabricators’ 
Trade Marks” (8 pages). ‘Societies and 
Trade Associations” giving addresses, officers, 
and descriptions of groups concerned with — 
the plastics industry i in the United States anc 
the British Empire (22 pages), = 
“Trade Names and Desrriptions” giving 
trade names and brief descriptions of plastics = ce 
and the names of certain of = 
them (18 pages). “Manufacturers Agents” 
(6 “Educational Facilities’ giving 


Special Technical al Publicati ion: 


Section” comprising that portion | of th 


_ book which begins | with | the section on 


“Prope rties of Cominer cial Plastics. 
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= NINETEEN.SIXTEEN 
RACE STREET 
PHILADELPHIA 3, PENNA. 


ae You | Request 

In our November com- activity, voluntary promulgy. re} 
ry AS.T.M. tion and acceptance > of essential specifi the al 
out that the Committee on eations and tests for materials are a part | 
Membership was your committee and we of our way of doing things. _ Not only and r 
stressed the fact that the best asset ‘the national but the world-wide view: 
committee had was you, a member. nition of A.S.T.M. standards is justific. | (Dist 
Nominations f for + Offic rs The most productive ve source for new tion to us for the interest we are at pat 
tempting to stimulate in te in members after 
THE Nominating Com- the suggestions and interest of our growth, | avails 
to select nominees for Society members. Ample evidence of this situa- ‘quite successful in 1947 ip publi 
_ officers met in Philadelphia on March 6. ‘ _ tion was soon forthcoming in the large _ procuring new members, within a very | 
The personnel of this g group was listed in ~ Btn of returns which you sent us few of the high of 1946, but losses took i) 
the January Butietin. In accordance “giving “the names of individuals and a greater toll, and our net increase was} The 
with the provisions of the By-laws of the companies who should benefit from | con-— only about 250. We hope to better that} 
Society the following nominations are tact with the Society’s standardization figure this year. Considering the broad (33.7 
announced: research work in materials. div: ersity of A.S.T.M. work and its tre} trance 
ina few instances those communications  mendous_ output of publications and 
For President (term 1 year): not been individually acknowl- and all the other things the from 
L. Templin, edged, but the committee has gone right ‘Society does, 2 a membership of about “perc 
Research and Chief Engineer of ahead following through with the excel- a se arcely seems the ultimate. And adver 
Tests, Aluminum Company o of Amer-— dent suggestions. only the Mem- the figure is not a a small one either be} divide 
, New ‘Kensington, Pa, bership» Committee, but the Board of cause it includes a great body of leading fees at 

Directors, of which it is an arm, greatly companies and materials men who te| Of 


For term 2 years): 
appreciates the interest which so many gether make A.S.T.M. what it is. 


Products Laboratory hundreds of you took. henever there occurs to you the Book 
Madison, Wi is ek The Society needs a continuing inflow name of an individual or company who} in sal 
For Board of Directors (term 8 of new companies and new members would benefit from A.S.T.M. and who realize 
Leslie C. Beard, Jr., Ch not only from the standpoint of the might contribute to the advancement compi 
Society’s support but of stimulating and our work, please advise the Membership “from 
maintaining a broadening interest in our Committee through Headquarters. tions 
work in materials. . The Society is For rae Mempersuip | dludin 


‘Simon Collier, Director of Quality, 
Johns-Manville Corp., New York, of our whole broad plan of industrial Carron H. Ross, Chairman oe 


Howgrd K. Nason, Assistant Director, Schedule of A -M. Meeting 
Chemical Co., Dayton, Ohio, Date RoUP 
Fasig, General Superintend- April 9 District (Research) 
D Oh Apel 12 Brecutive Committee pet 
E ach of the above nominees has indi- April 4 New England District Boston, Mass. 
cated in writing his acceptance of his 16 Administrative Committee on Research Philadelphia, 
“further nominations, signed by through Metallurgists’ Eyes Pittsburgh, P 
least 25 members, "may be to 26,27 Committee D-10 on Shipping Containers Cleveland, Ohio 


May 10,11  Boardof Directors Philadelphia, Pa. 
the Executive Secretary in writing by “May: = Western New York- Ontario 


25, and a nomination so ) made, if (Instruments and Testing i in E ‘Niagara 


shall be placed on the official ballot” 1948 ANNUAL MEETING : AND E \XHIBIT OF or 


ASTM BULLETIN Mar 


which “shall be issued to members be- TESTING a 


tween May 25 and June 1 
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because of four 1 
staff and increases 
at the beginning the year, the per- 


HILE a detailed report ) stan 
of the financial operations of the Society work i is 202,115 5. = 


| during 1947 will be included as custo- reference to the “accompanying Sur RPL 


total i is the low est for some years. 


mary in the 1948 Annual Report of the Income Dollar chart will show that the 
Board of Directors, there are some inter- gales of publications are a most — Pe! there ws was an ope —, defic ‘d =: 
esting highlights which are excerpted _ tant part of the income, exceeding that of over $2000, this is on a cash basis, anc 
below from the report submitted by the from dues by a auhetential : amount. 

Secretary to the Board at its ) with 


Board will be preprinted i in advance of | primarily to a greatly improved position 
in accounts receivable compared to the — 


the annual meeting and distributed to In ‘the 1947 it had 
all those w ho request preprints of papers mated that operating disbursements 
or reports. Copies will be available at would exceed receipts by about $5000, 
the annual Tew and it is urged that i o_ the budget was not far off, with the 
members procure the report for study actually being $2333, ‘the total 
and reference for it will. represent a disbursements helen $430,397. 
view of the Society’s major operations — : 


about 37 per cent "compared: with 
high of 60 per cent in 1945. In other 
words, our present surplus is a little over eo 


og. | This figure i is the highest it has ev er third of l t f 

ica ‘(Distribution to those returning a@pre- reached. The increased p pace of the a 0 ing 
at.| print blank may not be possible until Society operations, resulting in a very 11948 Bun 

hip | after the meeting but the report will be heav y publication schedule, nec sary 
available in Detroit and it is, of course, additions to the staff, and par 
in| published in full i in the Proceedings. higher printing costs, was responsible for Bo ard of Directors cur- 
ery Oren 4 The principal budget subdivisions 161 rent operating receipts at $464,000, of 

00k disbursements, and the amount which it is expected that about $200, 


« operating receipts for 1947 were spent in each, are approximately as fol- will come from membership dues 


was | 
hat $428,064. this amount $144 lows: publications, $195,617; salaries and entrance fees, $221,000 from sales of 
oad} (33.7. per cent) came from dues anden- $144,601; general office expenses, $33,- 54 publications, and $43,000 from miscel- 


and} from sales of "publications. Receipts nical and district committees, $21,545; a ing in the ASTM BULLETIN, interest and — 


the} ‘from all other sources were $31,925 (7.5 headquarters occupancy expenses 
out cent), of which $17,046 was from (equivalent to ) rent), $14,013; -miscel-— 


tre-| trance fees, and $251,708 (58.8 per cent) = 925; expenses for meetings and for tech- _ — laneous sources, which include adv vertis- = 


idents, registration fees, the 1948 
_AS.T.M. Exhibit, and other ‘sources. 
‘The figure’ for dues income, is, of 
course, considerabiy higher than for : any 


And advertising, $6968 from interest and laneous, $20, 696, including $9322 57 as 
be dividends, and $5054 from registration the Society’ s _ contribution to the 
feesat meetings. AS.T. M. Retirement ‘Fund other year, largely because of the in- 
the income from publications, ployees. creased dues which went into effect 
It might be noted that the $106,000 fully ad 1 of this year. Members were — 


$96,524 ‘came from sales of the 
the ‘Bok of Standards. Another large item ments for publications c of about $196,000 fully advised of the deliberations which — 
who | ba in sales of standards is the $44,637 ; included $20,000 set aside from income _led to these increased dues and the fact 
who | ralied from the distribution of special as a reserve for the next edition of the that they were approved at the annual re A 

compilations of standards. The income _ Book of Standards. This is in line with 7 - meeting for submission to letter ballot, ‘ sla 
m special and niiscellaneous publica- the methods of financing the triennial and subsequently by letter-ballot vote 
“tions reached the total of $40,626. In- _ publication of this big of the membership. It is gratifying tore 
a It t might also be noted that while the — 2 port that, _ by and large, the company d 


disbursements for salaries is the highest and sustaining members, where the 
in history, 


for substantially increase was largest, continuing 


= 
rom 


Vv son, 
Admmistrative Expenses 
Meetings, Membership, 
Sales, 


Dollar 
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their support of the Society — pm Esti that it is s based on a definitely balaneal 
and while there are a few transfers al “disbursements with n no “deficit fins ancing” to 
which may be attributable to the higher 9487 ,000, of which $174,000 done, and, secondly, a m: uintenanee of 
dues, the Board is gratified with the con- would be for publications and $1 54,000 the Society’s at least at} 
tinuing support of A.S.T.M. work by yresent level. 
support o work by salaries, with other items in line with present leve tific de 


Society members and by industry the estimated cost of general office ex- 


The figure of $221,000 for sales of ‘meetings, headquarters oceupancy ex- Pog the 
publications is subject to a number of pense, ete. 
__-variables but the operations for the The Fi inance Committee of the So- 

first quarter of the year are encouraging ciety reviews the receipts and disburse-_ 
and would wl the 
figure is a fair one. A most important the next review being at the May meet- _ “aah a 
part of this total is the income expected _ ing, and will make any necessary modi- ce i 
from the several special compilations of fications in the budget as may seem re- full Disbursements 


the -financis al oper ations of a 
organis: ation are not necess: arily a a cor. 
rect criterion of activity, the following 


figures may be signifies ant; at least they 
‘ments periodically throughout the year, the growth in AS 'S.T.M. 


standards, which thus not only quired by the trend of financial opera- $120,357 904 develo} 
the Society’ s income but are most effec- 1940 879 164,623 the lal 
tive in increasing distribution of stand-— It might be noted in connection with 1945 065. 191 which 
and their use. Finance Committee’s 1948 budget 064 430, 307 faction 


NoTES 4 oy 


sentati 


k M R 
wr or eeting on_ stals the me 
‘Tele phone Uses which the Federal Government made 
in 1947 of about $1,100,000,000 com. at Se 


oF the by ‘the Bell Telephone with a fi f about $100,000, 

- ing acess yet held byt the New York Laboratories of a new organic crystal pared with a figure of abou 
District took place February from ethy lenediamine tartrate. 900 in 1930, and approximately three 
when Past-President J. R. Townsend, Some recent improvements in methods times | the latter amount in 1940. Even 
of growing synthetic cry: stals we ere” de- 80, it is difficult t to fill all of r the vi arious 
Laboratories, spoke on the general sub- - scribed and a general discussion was given 7 ~ demands for basic information and data, 
“ _ of some of the problems requiring solu-_ Mr. Townsend referred to A.S.T.M. 


ject of Research i In Action and Dr. A. C. tion in the art of growing large single activities, , mentioning t the recent change 


Walker of the Laboratories co h 
“ P P y wo general methods o Growing suc bins ations of materials. He indicated 


“ which are essential for telephone and  erystals have been employed: (1) by = 


ings fr 
the St: 
the ing 
cess A. 
fields o 
materi: 
bers a 
Past-P 
of a jol 
and ne 
He mi 
‘| Jewett, 
Teleph 


Materials E ngineer, Bell Telephone 


that A.S.T. m. was attempting to meet 


communication purposes. While Dr. the gradual reduction of tempers stare of a 
Walker’s subject was somewhat special, _ solution containing suitable seeds and 


~ a it was so presented by means of a very saturated at elevated temperature, and 
P y f by feeding a solution saturated at one 


excellent colored film I 
kas ™ lal t colored taken by one o _ temperature into a tank containing seed pe 
the aboratory amateur photographers, crystals kept at constant temperature 


Mr. J. J. Harley, that everyone in the slightly ower. _ In each, growth depends 
= audience s seemed ‘intently “interested. ‘upon supplying salt to the growing faces — 
. _ The film was accompanied withasound uniformly and i is accomplished by careful 
track lecture sequence given by Dr. control of the degree of supersaturation — 
Walker. . Strictly aside from the also the circulation of the supersatu-_ 


the film demon-_ rated solution around the growing crystal. § 

strated unusually well how the use of The second method, at 
zy ee photography can | cover a subject rea- constant temperature, was described in are 
gonably uickl and. et uite com- detail because it has now been in 
operation for some time as a successful 


pletely. commercial process, and is being used by 
Ge Dr. Walker showed a number of in the Western Electric Co. to produce ethyl- 
4 covering the laboratory development, as enediamine tartrate (EDT) crystals for 
Oy well as sthe commercial production which use in voice filters in telephone circuits. 


crystals annually being grown in the 
In his talk on research, Mr. 


Western Electric plant in Allentown, 

he. research scientist has again stressed the relationship between the 
is a overcome a critical supply situation —_ engineer on the one hand and the scien- 
where nature could not serve fully man on the other—the engineer always 1 
 meeds. =A sy Dr. alker’s requiring a great store of fundamental 

ery Situation is at a point where the scien- 


{hs erably one which can be artificially grown tist instead of having ready at hand — 
to relieve the critic al quartz supply for the store of knowledge that the engineer _ 


telephone applications, needs as was the case a few years ago 


with for 
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Meetings Scheduled in 
York, Boston, , Pittsburgh, Ontario 


‘tifie data in which work is needed along _ From the accompanying The Pittsburg 
and certainly Calendar of A.S.T.M. ‘Meetings it will interesting program instore for its meet- 
| ht be noted that Sever: al A. S.T.M. Dis-— on Monday, April 26, with talks by 

lines, the mass spectrogr aph being cited, triets ive meetings scheduled, and two men who have recently returned 
a | infrared spectroscopy, etc. Aside from an extensive indus- 
the critical nature of the problem “ad rdial invitations are extended to from Japan as part of an extensive in 
x bsolut . f ,  AS.T.M. member Ss and all interested, to trial survey there. The general topic is 
ing | the a ysolute necessity continuing the Eve ‘of Met: ai. 
tpouring authori itativ e data President Boyd, now fully Japan Through the Eyes of 
be mentioned the recovered from his accident and illness, E. urron, forme 
tion which can come from producing will on his return from district meetings Metallurgical ingineer, arnegie- 
| what is needed and transl: ating the data outhern | and Northern C: Jifornia Steel -Corp., and | long-time 


-ofsimple materials, but materials w work- 
ing together, supplementing each other. 


Ae mentioned some fields w hich are 


into a very practical The speak at several meetings in the East. 8.T.M. member , will or phases of 
| the laboratory was cit as project 

which should give tremendous satis- _ 

faction to those concerned. T ‘he job leader in researc h work, will join 

done, ‘the Mr. Boyd i in Cleveland on n April 7 7. Mr als. 

gutifying, and the discussion Boy rd is spe: iking on the general subjec The next meeting, on Ma ay 20, is 

4 was ‘made much more “interesting Res reh—Ev erybody’s Doing It under the aus spices of the V W estern New 
the use of photographic pre- ow” and Dr. P rutton will follow with’ -York-Ontario section, to held 
“The | Value of Research to Industry.’ Niagara Falls, Ontario, and is a joint 
Myron P ark Da wis, Chairman of the Going on to St. Louis, Mr. Boyd will be meeting with a br: ane th of Engineer- 

: New York District Council, presided at joined by F 3 Curtis, Vic -e-President _ing Institute of Canada. Chester H. 

On, of Monsanto Chemical Co. on April9, Gibbons,* re of the Baldwin- Southw vark 


| themeeting. 
Preceding ‘the technic: al talks, Assist-_ 
at Secretary Painter extended gr et- 
| ings from the Board of Directors and 


the Staff, and mentioned that one of 


Qe ‘ollowing a meeting of the Executive Corp. p., who has ms ade | an exten a 
Committee at Hee .dqus urters on April 12 urope studying testing -and research 
Mr. Boyd will be present at the meeting i* in materials, and who visited some of 

New York to extend greetings, the leading manuf cturers of instru- 


¥ the ingredients in the outstanding s suce then will spe sak the following night in ments and apparatus there, will discuss ss 
ren Boston on April 14, where at North- the high points of his trip and also draw 

ess A.'S.T.M. had made in its specific 
fields of standardization and reséarch in University Professor Albert Dietz _ on his extensiv 
M. materials, is the willingness of the mem- em. 0! M.LT., and A. L. Shields, of W esting- edgei inthisfield. 
| bers and committee members, from house Elec ctric in Springfie Id, will join Full details of these 
Past-Presidents on down, to take hold in the program, discussing phe ises of mailed to In 
districts. 


| job where there was a definite ; 
ad need evident, and carry through. rials.” 

He mentioned a statement by = 
Telephone that generally Wa shington 


when as many as possible of the facts District Officers Elected 


aring on a particular problem can ANNOUNCE MENT of the council has already appointed or is 
eermined and evaluated, the answ 


ily al 90 of a new A.S.T.M. district the process of appointing a nomin: iting 
y centering in Washington (D. C.) ay ap- committee of five members to select 
ti ithe peared in the January nominees for officers and councilors to 
the AS. ll, with the list of nominees for serve for the ensuing two-year term. 
4 Mecha ites district officers and councilors. This Each nominating group cons sists of 
imittees. slate has been duly elected as a result of members of the current council, plus 
letter ballot circulated to all A.S.T.M. three other AS. T.M. members or ¢ —.. 
members and committee members in mittee “members who are not 
the area covered, which includes most of counci il. Usually the ‘immediate past 
Ms ‘aryland and Vi irginia, except for the district chairman heads the nominating 
d q his slate of offi ers will be 
eastern all of North Carolina communities. This 8 ate of officer 
District al C olumbia, and parts 
Vest Virginia. here is a fairly heavy 
4 concentration of AS.T.M. men 
‘ashington , Baltimore, other 
dustrial areas in this district. 


‘Solving Problems in Mate- ' 


Election of 


@eained interest in the activities of the 
District, the Council at 
meeting unanimously elected J. . 
fan to Honorary Life Membership _ 
the Council. For a great many years — 
Inspecting E ngineer, Jones. nd 
Righlin Steel Corp., Jesse, as he was 
Bly know n in A.S.T.M. and in steel — 
les, has been convalescing for some 


respective | districts. for 
action in May, the ballot p prov yiding the 
of writing in additional 
names for councilors. This method ~ ae 


The new district council is by electing coune ijlors was first inaugurated 
F. Clemmer, Engineer of Materials, last year, and this year there will be 
District of Columbia, and the secrets improvement in the mechanics and 
is T. I. Coe, Technical Secretary, Ameri- it is believed, will continue each 

Institute of . Architects. The coun- now on a routine basis. 
Months from a severe stroke he suffered 


cilors include other activ oA S.T.M. The method of nominating and elect- 7 
members. This group will pla in a sched me ing councilors is in line with the — 
year. Active in A.S.T.M. work for of activities for the coming year and a ores ater of aut 
Wer four decades, he was elected an Hono- | . 


om further announcements will be mz ade. 
of the Society | in 1946. j 
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New Ohio Valley District Organizes— Peecamada Dayton in fact, in many ways such ag colo, 
"color potention, alkali resistance, itis 


protective coatings are inert to alkalies that 18 
ATA meeting in Ds ryton, the dinner and |meeting. T here soaps. the 


“Ohio, on February 26, the newly about 100 present at the dinner randup- ‘and un 
Ohio Valley District Counc il wards of 135 during the session. Dr. Purdy to important de. 
organized, and following this meeting the Administrative Chairman C. Fel- ‘ -velopments in oil chemistry and 
‘Council sponsored at the Dayton Engi- _ lows presided at the session because of | mentioned ee advances in pig. 
. neers Club a most interesting dinner — q the inability of District Chairman John — ments. _ He cited the important work 
district on the subject of Te Bolton to stay for the session, although that A. Committee D-1 on 
had presided at the council meeting Paint, Varnish, ‘Laoquer, and Related 

earlier, Products is doing, particularly Along 
Mr. . Fellows described briefly the lines of test methods. 
function of A.S.T.M. districts and com- “Fundamental studies on linseed oil oa 
plimented the Ohio Valley group on - bodying have given us new and better and E. 
Robert Burns, Bell Telephone Labora- going right ahead with their organiza- formulas. _ Resin emulsion paints have | jng Co 
. tories. _ Some notes on the new district: tion. He then introduced President = into wide use as a result of inten- | interes 


and on ‘the counci ‘il | meeting follow. Boyd \ who spoke on ‘‘Research—Ev sive research, 


3) aun T Boyd, with interesting talks 
following by Messrs. J. .M. Purdy, The 
Lowe Brothers Co., and How ard K. 
Nason, Monsanto Chemical Co. » and 


 body’s Doing It Now.” is planned Mr. Nason gave some very interesting nstitu 


a ith the organization. of the Ww Vashing- 
=" (D. C.) District as noted elsewhere 


in Ios Bu LLETIN, it was evident to the 
_A.S.T.M. Administrative Committee on 


that this paper will be. published i in the facts about the importance of research subject 
BULLETIN, so no details are given here = as. concentrated in the Dayton area, | - Produc 
‘other than to record the fact that it was Much of « our knowledge of aircraft had - search, 
a most interesting presentation — ‘and stemmed from the work of the Wright | ranged 
emphasized that research in the field of - brothers who were Daytonians, the last - Hanco 


materials and processes and equipment — FS of the famous two brothers } havi ving died Pred 


District Activities hich is responsible 
has had a tremendous impact on our there just prior to the meeting. The | chairm 
q dination and _stimuls ation of district way of life. He mentioned the desire of important w ork of Kettering and Deeds, | - lent jo 
affairs, that the only gap remaining in the Society, to implement its rather small in developing the automotive ignition giving 
the district map east of the Mississippi research fund. He also cited certain 8 stem and the starter, was cited; also “Introd 

and excluding the deep south the case histories “of important develop- the fact that just twenty-five years be- dis 
area centering in Cincinnati-Louisville-- Y = ments stemming directly from research. fore our meeting there had gone on sale | Whi 
Indianapolis-Dayte ton. _ As a result of | La _ Dr. J. M. Purdy, Chief Chemist, The ve in Dayton a motor fuel in which ‘ethyl - three | 

this consideration and with ‘suggestions 


Lowe Brothers Co., , who followed Mr. _ fluid was used—one of the most signifi- | questi 
- Boyd, with a duet case history of re- cant dev elopments in the automotive and re 


from members in that area that a dis- ¢ 


trict be formed, preliminary discussions search in the paint industry, on industry, and that President Boyd had aspect 
were had with an interested group of | among g other interesting points, the fol- i an important part in that work with | import 
which led to the appointment lowing Messrs. Kettering, Midgley, and Hoch- while 


walt (Mr . Hochwalt was at the meet- | Econo 
tem. temporary group, the Research in Paint ing) In short, the dev elopment of -cernec 
personnel of which is noted on this page, ane were Dayton as an n important industrial cen suppl 
met in Dayton on the afternoon of largely natural products, the industry is 


by the Board of Directors of a council ole 


February 26 under the chairmanship of at a point where synthetics are the Valley — pro Sin 
John Bolton, of The I Lunkenheimer Co., rule, and empirical test methods are being Boyd 
ng-time and active A.S.T.M. ‘mem- largely replaced _by scientifically con-— W. Bolton, Chair man May 
ber, and proceeded to appoint a nomi- trolled procedures. Research develop-_ ae The Lunkenheimer Co. — are re 
j ating ttee to select a slate of offi- a ments have had a most important effect Cincinnati, mend 
ny nating committee to select a slate of o RE Bowser 
varnish-making which used to be 
cers and councilors for the 1 new district, 1 oil Bowser-Morner Testing L abs. 
the area to be covered, and ural oils and resins. Dayton,Ohio 


_ Synthetic resins have increased durability 
_ considered a program and plans for the and improved quality, _ Phenolics being 
district. council also rev iewed one of the most important. Quick- drying 
comments and replies from a question- varnishes and enamels have pemulted — 
naire which had been sent es all from the use of these resins. There are 


E. W. Fasig 
The Lowe Brothers Co. 
Dayton, 


A S.T.M. members and committee mem-— 100 per cent type phenolics which are oil | 
soluble without the use of rosin. 


_ production of phthalic anhydride cannot Henry Vogt Machine Co. 
the good of Howard a = pace with the demand. The highest Ky. 
‘K. ‘Nason, Assistant Director of De- grade enamels today are alkyds, he said, 


bers in the projected area. 
William Pow al Oo. 
_ Alkyds are becoming more important Cincinnati, Ohio 
a Technical Mesting on Research every day, with the use so heavy that the Archibald Hurtgen 
ie 


velopment, Monsanto Chemical formerly they were ‘oleoresinous. 
located in Dayton, a dinner wa alkyds with urea-formaldehyde 

ranged at the Dayton Engineers Club, ad melamine formaldehyde resins has H. C. Nutting a 
and following this the technical enabled the manufacturers of such prod- 7 incinnati, Ohio 
Throughout the week technical com- their The Formica Insulation Co 
D-9 on “Electrical Insulting times refrigerators, for example, Cincinnati, Ohio 


the baking time for ‘he white enamel F.C. Smith 
Materials and D-20 on Pl: istics had been ‘finish decreased from 1 to 2 Turns, Ine. 


meeting in ‘Dayton, and there was an hours to 15 to 30 minutes. The resulting Louisville, Ky. 
turnout from these committees finish is in no way inferior to the old finish; 
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was an case of re- the m meeting, Mr. the maximum benefits are to come trom 
is -gearch. 4 He further stressed the change Chairman of Committee D-20, did id the millions and billions of dollars spent — 
te research techniques, the mass attack = so_rauch cite case histories ‘as he did on research, it is essential that there be 
that is now used in large organizations, make a strong plea for close coordins ation intelligent study of the data that are = 
7 and the necessity of careful coordination Bes een the research worker on the one being developed, and how the informa- 
1 and understanding of the method of ap- _ hand, and the man w ho has to apply the _ tion can be used in and by industry for 
proach and the solution of the problem. ofr uits of his researe sh, on the other. If the benefit of all of us. 


on Petroleum billion | barrels. He stressed the fact 


= that world reserves excluding those in 
PRESIDENT | Boyd gave some case as conc clu- our country are considered adequate to 
Knight, of the Ai Atlantic Refine sive evidence of the tremendous value “meet long-term demands but Tefining 
the two speakers at an ‘coming from well-conducted and con- expansion and improved transportation 
Co., were p -C ps I I 
interesting meeting sponsored _ by the tinued research, At the Philadelphia are essential. We will need to place 
Philadelphia District at the F ranklin meeting his | case histories _ involved §_ more dependence upon outside reserves 
Institute on Febru: ary” 24, the “general a automotive fuels and the Diesel engine. Z An increasing portion of our fuel will 4 a7 
subject being >etroleum Products— Knight, who is in daily touch come from natural gasoline and related = 
Production, Consumption and | Re- with the petroleum supply situation , products. (Mr. Boyd had stressed the 
search.” This meeting had been the audience of about 125, his best, a= important research on the Fischer- 
ranged for the district council = M. “guesstimate” on the situation for the Tropsech process and the fact that two 
Hancock, Atlantic Refining Co. | Past- _—next ten years, and also his reaction on huge plants are > being completed now to 
President T. G _ Delbridge presided as the situation for the second decade end- —_ use methods based on that process.) 
chairman and, as always, did an excel- ingin1967. | Wright mentioned that teday the 
lent job, tying in the Society interests, At the close of World War II in the oil industry is spending upwards « of 
giving just the right information in United States there were about 20 bil- $675, 000,000 a year searching for ne 
introducing the speakers, and stimul: tion barrels of developed reserves which reserves. Management must consider 
ing discussion at the close. = = ~—_ were available to meet the closing war “spending ev even more money, particularly, on 
_ While each speaker ae on all demands of about 5,640,000 bbl. daily. on new instruments as the search gets 
three phases of the problem, that i is, the For the next. three years the | e average into deep horizons and discovery of new 
question of consumption, production, ~ dema and will reach a figure « of about fields becomes more difficult. A most 
) and research, each stressed a different 6,100,000 bbl., and by ’57 it is expected important result of new techniques re- 
aspect, Mr.) Boyd covering especially the © to be about 7 ,500,000 daily. To meet sulting from research is the fact that 
- importance and the benefits of research “the average demand over the next ten — today we may recover as much as 75 
| while Mr. Knight, who is Petroleum years the oil industry i is expected to find _per cent of the oil in place, as compared 
| Economist of his company, was -con- - and develop some 26 billion barrels of _ with half that figure in the p past. He 
| cerned essentially with the question of e rude, and Mr. Wright predicts that our — also stressed the great responsibility 
supply and how much longer there impor ts are going to exceed exports which the petroleum consuming equip- 
would t be plenty of petroleum. about 360,000 bbl. ‘daily. . For more interests have in this whole picture 
Since it is hoped much of President distant period, under normal _in producing units which will give better 
Boyd’s address can be published in the it is possible that our average utilization of petroleum product 
May BuieTin, only brief comments daily use may reach 7,600,000 bbl., tialities. There i is great need for close 
are recorded here. ‘He stressed the be met by imports of 540,000 bbl. daily cooperation between research and pro- = 
f 2 mendous i ‘increase in research activities, to supplement the production f from new duction in the manufacture of consuming © 


compared with a few 3 years back, a and — eries one dev of 4 tothe oil industry. 


"Whee at Philadelphia District . ct Meeting 


| 
marks leave no doubt of the intense in- 


trast 200 met etallurg- delphia ‘District during the — to publish the | papers, , and nd be- 
meetings of Committee A-1 on Steel. cause of the difficulty of covering 1g ade- 
-ineuding n many of AS.T. + There were about 100 quately in a short news article even the 
Committee A-1 on Steel, heard tw o dinner and over 200 during the technical aX high points of the remarks, it is thought _ 
thought-provoking | ‘discussions on the discussion. T program had been that references to some of the published 
subject “When Metal Breaks” at the 7: arranged by. District Vice-Chairman A.  * _ works of the two speakers would be of ‘ 
Benjamin Franklin Hotel on February Schaefer, of the Midvale Co., who servic e to those interested. Dr. Hollo-— 
| 3. Oscar J. Horger, ‘Chief Engi- presided as technical chairman. has recently co-authored a book, 
heer, Railway Division, The Tien trict Chairman Judson V ogdes intro- Bria 
Roller Bearing Co., "spoke from duced ‘some of the men at the speakers’ 
‘practical standpoint, and Dr. H. table prior to the technical session, Sons, this book having been in 
Holloman, Resear ch Laboratory, Gen- A.S.T.M. Vice-President G. Morrow the October, ’47 ASTM Butierin. 
eral Electric Co., covered the subject extended greetings. is also to compile a a paper 
from the theoretical standpoint. The interesting discussion which will be printed, and reference will 
was Phila- followed the two talks: and be made to this in a later 
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“Ferrous Metallurgical Design,” 
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lines of his talk: 
Equipment by Cold Rolling, 
Horger, ASM book on "Surface 
=, of Metals, “1947 , pp. 85-142. 
“Design of Crankpins for Locomotives, 
Horger and W. Cantley, 
Journal of Applied Mechanics, March, 
1946, Vol. 13, No. 1, PP. A17-A33. 
“Fatigue Strength of 5}-in. Diameter 
_ ‘Shafts as Related to Design of Large | 
Parts,” J. Horger, T. V. ~Buck- 
walter and H. R. Neifert, Journal 
Applied Mcchanics, September, 1945, 
12, No. 3, pp. A149-A155. 
ACA Conference on Aircraft Engine 
whose were of | a 7 Stress Analysis, Flight Propulsion 
1i0, November 
of de design, use of shot- -peening, ete., ; 
sug: gested that the following four refer- 


| Ave 
men 
meetin, 
asits 
Com 


The 


Dr. J. H. 
did a fine job in their presentation, 
This considered one the most ticip 


successful district meetings yet held. 


Each speaker used a number of slides Societ: 
and ‘know } f tl _ interesting details of the early work of = 
and “know how” of their subject, real y Tests 
ate Tinius Olsen and his design and develop. dr. 
ors ment of the testing machine, and his chrom 
“CIRCULAR ou ining the used by the technical require-_ part of American industry. Other AS. “mittee 


“organization and functions of the National — ments have also been incorporated into a 
Inventors C Youncil, comprised of 16 na- revision of Federal Specification W-B-101. 
tionally” known m scientist, inve rentors, and 4 Advances in the dry-cell industry since 

the last previous specification of this type | 
was issued i in 1941 are incorpora ated in the i 
fifth edition. For ex xample, the small sizes 
of. dry cells s, including flat or miniature 


T.M. members are referred to in the ! ‘ests | 

"publication including Andrew Lundteigen 

= Ash Grove Lime and Portland Cement 
Co., Prof. Inge M. Lyse, so active in the 

‘field of concrete, and among others Lud- 

w ig Skog, of Sarge nt & Lundy, Ine. i i 


Office of Technical Services, Dep 


Charles F. Kettering, 


retired vice president in charge cells, receive more emphasis. Also in- The author has compiled a very read 
search, ( Gene ral Motors: Corporation, is: Fs cluded are specifications for radio battery — able and interesting book of especial in- = 
chairman of the Council. packs combining low voltage for the A cir-_ “terest to those of Norwegian descent. 


4 The circular describes the Council asa —_— cuit and a higher voltage battery for the | a 


“clearing house for inventions and ideas B circuit, a more complete standardiza- 
whieh will assist the Army, Navy, and __ tion for hearing aid batteries, and stand- Error in Steel Castings Specifications of th 
other public agencies in solving _ ardized socket connections for radio A, B, ‘4 hard 

problems affecting the national defens and C batteries. In addition, there have, 

been increases in the requirements of some crept into the Tentative Specifications for tha 


and welfare. 0 of the old, established -Alloy-Steel Castings Suitable for ‘Fusion 
en end the C ouncil encourages Circular 466 may be obtained at elding for High-Temperature Se Tvice 
private citizens to submit inventions and — 10 cents from the Superintendent of Docu- Le 4 A.S.T.M. Designation: A 217 - 47 T), | 
_ ideas which they believe will contribute = ments, Washington 25, D. C., or from the as printed in the 1947 Supple ment to Part 

to national defense and welfare. American Standards Association, 70 East ‘I-A of the Book of A.S.T.M. “Standards 


orgal 
appli 
avail 
this 


Office of Technical Services provides the « Sth. Street, New York, N.Y. and the ‘March, 1948, A-1 Piping Com | 
Council a small staff of technical experts 


men 


~mended temperature range for stress relief 
‘in Washington to handle the Council's” “and ‘should d be corrected as 
Saga in Steel an | Concrete follows: 
of History at St. Olaf College, has written iping ompilation—In Section _ 


: change the temper: iture range for stress 
* most interesting: publication entitled aling istings of grades 
“Sa 
Saga in ‘Steel and Concrete, based on 


administrative and clerical work. Copies 


American Historical Association, North- > i gal 
field, a, this book can be Error i in Report Rubber 
cured at $4. he author, who was 


on 2 


iz 

HE fifth edition of the 


ie 1 in the development of various fields in 
Cells” and Batteries, approved by the It is impossible to indiv idually the 
American Standards Association on 

gust 6, 1947, is now available as Circular 
C466 of the National Bureau of Standards. 
The new Specification covers the first- are so many, but it of particular 

ene of manufacturers and in- terest to rev iew the chapter entitled ‘ 

pes of batteries commonly P hilade ‘Iphia Story’ whicl h includes: very 


BULLETI 
th 


T= AN has recently been 
granted a Research rem. for this called to the attention of the Editors in 
the report of Subcommittee XIV on 
prs itis Tests (Committee D-11), entitled 
“Report on Correlation of Laboratory and 
Service Abrasion Tests of Rubber Tire 
ads,” which appeared in the | 
1947, issue of the ASTM Buttetin. 

s On page 78 in item 2 (d) which onettts: 
“Correlation is not generally good when 
comparing various grades of carbon 
black,” the notisinerror. It should ready 
‘orrelation i is generally goo 
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terials dent to carbon monoxide, a new sub- 


committee has been formed. This sub-— 
committee presented a progr am of study | 
Ww hich will include the chemistry of the 
process, rate of disintegration, of 
attack and a review of literature, 2 
ation with Committee "E-3 on Chemical The Editorial Subcommittee 
Analysis of Metals of the Society, ran: ile pub lication of the newly revised Man- | 
has been unde rtaken to deve elop - test ‘ual of A.S.T.M. Standards on Refractory 
methods for gen conte nt, the | in- Materials, first rev ision since 1943 
solubles, : and the free and ¢ mbined iron in This 260-page book gives all of the 
sintered metals. :. Progress is also reported A.S.T.M. spe cific ations and tests on re 
on a method of particle size determination | 


ttee 
‘ by the use of the Roller air analyzer. 
ubcommittee The Section on Bearings is de ‘veloping 


list of standard sizes for powdered me tal 
‘viewing all existing tentative ifice bearings and has reac substantial 


agreement on press fits 


subcommittee also laid plat for par- “clearances. 


Committee 
(Continued from page 12) 
— 
Committee _on Electrodeposited 
Metallic Coatings 
very high percentage of attendance by 
its ts membership and active participation in 
meetings of all of its subcommittees as well 
gsits main committee featured the r 


products. Two bars are "contemplated, 
one flat and the other to be machined. bee 
The Subcommittee on Metal Powde TS 
reported progress on the round-robin com-_ 
pressibility tests being conducted in the 


various members’ laboratories. In cooper- 


fr uctories, de finitions, data on standar 


samples, and several industrial surveys 


Committee 11 snl ypsum 


Committee plans consideration of 


When this work is completed “the need for a specification on artificial or 
e ad ded as an appe synthetic gypsum. Action on standards 
inchaded recommendations far discontinu- 


Society. 7 Another section is reviewing the need for Plaster (C 60) ‘and Caleined Gypsum for 
The on jing other alloys to those now covered ental Plasters (C 72). A tentative 4 
Tests voted to accept in principle a modi- ja te Specifications for Sintered Metal! vision has been recommended i in the Speci- 
rts 


der St Pests (B de “fications for Gypsum Plaster (C 28) which 
eve lop- 


chromium plating on steel based on 
photographic standards. The subcom- a me for ‘transverse 


mittee also voted t to cooperate in exposure ing. 


fied rating procedure for copper-nicke 


would change the strength requirements 
- tensile to dry compressive on 2-i a 


tests of the Ame rican Ele ctroplh: aters 


tiety project on the effect of surface finish~_ 
of non-ferrous base metals on the C-2 on 


lective value of electrode "posited coatings Oxychloride Cements 


Committee C-12 on Mortars for ~ 
Masonry 
Committee C-12 approved for. commit- 
tee letter-ballot a new tentative specifica- 
tion for mortar for unit masonry cove ring 
mortars of four types and including two 
sets of requirements, namely, (1) property a 


The ubcommittee | on Per ‘formance 
curre ntly reviewing Method o _ Committee C-2 held its first meeting: 
for Local Thickness of Electrode org: unization, preceded by a lunch- 
posited Coatings (A 219) in cooperation Considerable progress re- 
with Committee A-5 of the Society. ported by the Subeommittee on Methods 
a: peee r group, this subcommittee of Test, and as a result of action taken at 

requirements in which the acceptability of 


meetings of this subcommittee, recommen- 7 d mol 

dations avere presented to the main com- =? _ the mortar is based upon we properties 0 

of ommittee is micro- the ingredients and the properties of sam- 

hardness and also the applicability of the 


mittee and accepted for the publication of 
nine tentative methods | of test consisting , ples of the mortar mixed and tested in the - 
Jacquet t adhesion test. A fourth section of 
this subcommittee, on 1 luster , has just been 


essentially of basie tests on oxychloride laboratory, 
> e ments in which the acceptability of mortar 
roggress was reported is based upon the properties of the in- 
organized and is currently reviewing the formulation of three other tentatives f th 
‘Te 
of various commercially which are € xpected to be completed by of these in 
instrume nts to measurements of June. The Subcommittee on Specifica- ere will a y proper- 
- this property. tok go tions has not held a meeting pending the _ ties will apply to a single purchase. a § 
As part of the re port of the Re search 
on Ele completion of preliminary work on test 
Practice has nearly completed a recom- 
mended practice for the preparation of 


methods by t tee on Methods Subcommittee, O. Ander regg outlined 
his studies on waterproofing compounds 
s | high-carbon steel for. and has or- 
ia 


whieh will be presented as a technical 


= at the 1948 A.S.T.M. Aunual Meet- 
ganized sections on the preparation for 

"plating of zine-base alloy die castings, cop- Committee C-8 on Refractory 
| andaluminum. an Committee C-8 theadop- Commit ee eC. L 5 on Manufactured 


" for M lie C x tion as standard of a tentative revision in- 
i reatments for Metallie Coatings appoin- — 4 volving the addition of a new section on — 


on — to survey its field thoroughly 3 test samples required in three standards _ 
covering refractories for heavy-duty and 


moderate-duty stationary boiler servi ice, 


C-15 announced the organi- 


zation of three new subcommittees cover- _ 
ing acid-resistant brick, flue linings, and © 
drain tile, respectively. The last-named 


B-9 on Metal Powders and respectively, and for incinerators. 64 material was transferred to the committes 
Metal Powder | Products 106, and C 153). entative revisions as a result of the disbandment of Commit 
covering small changes in the Specification tee C-6 on Drain Tile. Included in the a 4 
| Be A new Glossary of Terms Used in for Ground Fire Clay as a Mortar for tions taken were recommendation for ad-— ; 
Powder Mets allurgy which has been Laying. Up Fire-clay Brick (C 105) and vancement to standard of Specification for 
pared by by Committe B- 9 will be published Method of Panel Spalling Test for Fireclay Vitrified Clay Filter Block for Tric kling. 
Shortly. This gloss sary defines a total Plastic Refractories (C 180) were e approved Filters: continuance as tentative of Speci- 
; 130 terms. __The committee did not par- for submission to letter ballot. Progress _ fication for Glazed Masonary Units (C 126 
i - ticipate in Committee W eek in Washing- — was reported on cooperative researc reo T); revision of the three specific: ations | 0 
é x but met a short time eny in on load tests at ‘several | universities in- pe masonry units; revision of the 
. ew York on February 16 pand 18. cluding Alfred, Iowa State, Missouri, and _ Specification — for Facing Brick (C 216) 

it was announced that wor k has also ‘ covering the surface coloring to be applied 

_ | Ptogressed on the design of tensile test of interest study- to a brick; and a revision of the Specifica- 
bars applic: powder metallurgy ing the disintegration of refractory ‘a tion for Buik ding Brick (C 62) which will 
— 
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place the covering strength eties of slate » and The on Drying Oils pre. 
- requirements for four grades of brick into marble. The specification for slate is be-— sented new Tentative Specifications for 


the specification itself. Three new mate- lieved to be sufficiently complete to offer - Dehy rdrated Castor Oil; a test for heat | on Ser 
rials are to be from the standpoint as tentative but due to the fact that none bodyi ing rate has also been completed, Turbine 

of standardized specification require- _of the slate producers were present at this ‘ork is being undertaken on a “bre Comm 
ments, namely, adobe, pumice, and meeting, , the spe cification w was he d i in test’ ’ of drying oils and on the acetone test, 


abeyance in order to give them an oppor- _ The Subcommittee on Accelerated Teste “Stes 
tunity to offer criticisms. proposed is actively engaged in pre paring methods tio 
_ basis for specifying marble for exterior uses cov ering humidity testing, immersion test a “An 
and classifying the present products into and the preparation and cleaning of 
grades received considerable discussion. steel test panels. Methods for determining | 
ae No agreement could be reached on the | cleanliness of test panel surfaces are 
oe of requirements to be used in a speci- also being studied. Operation of the light 
ond consen was that fur-— 7 water exposure apparatus is undergo. | 
ary. new ing further study in a third cooperative test 
which will include the use > of de- 

‘mission to ballot of the committee ionized water. 
covering the procedure for determination The Subcommittee on Optical Proper- 
x ‘ommittee C-16, and on of durability of slate and for determining ties recommended publication as tentative 
_ the record. A reorganization plan pre- — ‘the resistance of crystalline stones to the — of the revised Method of Test for Specular | ASTM 
- sented and enthusiastically received by the combined effort of temperature cycles and d — Gloss of Paint Finishes with a few minor | _ Anot 
_members prestnt will be further reviewed salt solutions. changes. ~This method was appended to | Tuesds 
and submitted to letter-ballot of the the paper on “The Gloss Measurement of tive C 
membership. This plan embodies essen- Paint Finishes” by R. S. Hunter in the | sponso 
tially a consolidation of subcommittees Varnish, A: ASTM for Janu: ary, 1948, by the 


the: 


Insulating Materials 


Commi ittee C-16 commemorated its 
anniversary during Committee Week. 

Ls history of the activities of the committee | 


ae into three groups according to the nature of Bi mg D- 1 on Paint, = Definitions for gloss — and color are in | counte 
iow under exch responsibil “Lacquer, and Related Broducts preparation and a study is being made of lubrica 
committees and sectic f > mmitt gloss measurement. presen 
reorganization would be the formation of a 
nate all activities of the committee, espe-  Pollowiny ing the main meeting of Commit- y TI 1 ve 
that of research. tee D-1, the following two i interesting groups. This includes a review of | ¢ 
h te Papers: were ‘presented: dz epecifientions and development of 
_ Among the activities reported by the ae purchase requirements for new pigments, | the Te 
_ several subcommittees were: a correlative : “The “Me -asurement of Transparency of Recently completed are specifications for | (D 438 


study of temperature effects on various Surface Coatings” Roy Kienle, copper powders for use in anti-fouling | bench 


were “meetings of some fifty 


types of thermal insulation, methods of Gross, L. A. Melsheimer, and E. paints, and for copper phthalocyanine varnis! 
Measuring surface temperatures, thermal Steams," ~Caleo Chemical» Division, blue. Those under development include | beena 
and emissivity; a combined American Cyanamid specificati ions for red iron oxide pigment, ) 
desiccant and water method of test for Method of Testing for Hiding ealeium carbonate, and putty. Revisions ing Oi 


7 water vapor permeability for sheet 
terials was approved for letter-ballot which 


tentative large number of meetings is an indi- venetian red, red toner, toluidine | wasre 
cation of the activity in this committee toner. A number of present tentative | study 
ductivity of pipe insultion, similar to hich hs der consid , Ey ‘specifications were also recommended for | ods fo1 
177, Method f Test for Thert 1 Cond which has under consid eration many 

= maak ing } proble ms on the adoption as standard. A stu 


of paint and paint materials. Itisaccord- The Subcommittee ‘on 1 Cellulosie Coat. recom: 


lassif 
ingly possible to present here only a brief ings reported the completion of new Tenta- 
_ résumé of the various testing matters that tive Specifications for Raw and Cold- Syn 


Committee 17 on Asbestos -areunderdevelopment. Pressed Castor Oil for Use in Lacquers. brican 
Subcommittee on Varnish is study- Traffic paints being extensively | ing of 


Com Products img the development of new methods which studied by another subcommittee whieh | Tee 
« 4 The Subcommittee on Methods of Test include tests for drying time, nonvolatile reported the completion of a method for | presen 
reported progress in the consideration of matter, reactivity, alkali resistance, vies evaluating the degree of resistance of — “Test f 
7 test methods covering roofing shin- cosity transparent liquids, and color of ‘traffic paint to bleeding. Other subjects Water 
_ a , Siding shingles, corrugated boardand dry and transparent films. Available | being developed are a test for measuring — ‘nical ¢ 
‘flat sheets, is expected methods and specifications for phthalic night visibility and an accelerated test for 
that definite covering anhydride will be studied prior to estab- traffic paint durability; also test for | cleani 
these test methods will be made at lishing standard methods. degree of settling of traffic paints. 
time of the next meeting. The Sub- = New developments and increasing use The Subcommittee Methods of 
committee on Specifications reported that * of resins have resulted in the organization _ 4 Chemical Analysis has under development | ome 
it will synchronize its activities with that of some tw; elve task groups to consider the methods of analysis for zine dust pigments” Tec 
_ of the Subcommittee on Test Methods and various types and tests for resins. _ The (metallic zine powder) which will include 
_ their intention will be to coordinate Fed- besser to be studied include rosin es- procedures for determining oils and fatty 
and A.S.T.M. ‘specifications. Some ters, alkyds, nitrogen resins, phenolics, matter, calcium, lead, iron, cadmium, 
‘Teview was conducted on the Federal ‘chlorine, and sulfur. Task ‘groups have 
Specifications covering siding and flat 
board specifically. As a result of discus- 
sion, a special study group was authorized 
to review the need for activities on sig- 


Committee on development cover adhesion of and Lubricants = 


ii, measurement of film thic kness hard 


Committee C-18 was successful in arous- 


ing int interest in sons on two vari- 


Power” by Fred Schmutz and were re .commended in the specifications ureme 
Gallagher, New Jersey Zinc Co. -cants 
for re d and brown iron oxide ‘pigments, 


vinyl resins, ‘and natural resins. The tests 
include procedures for nonvolatile mat or 
and unsaponifiable matter, softening 
point, viscosity and solubility, ‘pinestive 
index, color, and | qualitative s ans alysis. pe 


also been appointed to prepare methods 
of analysis for chrome pigments and for 
blue pigments. = 


films; also water absorption pone specific ing at 
gravity: of pigments 


One 

A 

‘at 

4 

, 

a 

rat 

the 

whick 


“om of the highlights was a Sym; sosium 


Turbine 
Committee C on Turbine Oils at which the 
following four ‘papers were presented : 


“Steam 
= tion” by C.D. Wilson, 


Evaluation of Inhibited T urbine 

— Oils versus Uninhibited Turbine Lu- 

brication” by M. D. Baker. 
Servi ice Experience with ' Turbine Oils” 
py C. L. Pope and O. V. Sprague. 


Care of the Lubricant and Main- 
tenance of the Lubricating Sy stem 
for Central Station Turbine Equip- 

ment” by E. F. Walsh. 

- 

These papers will be in the 
‘ASTMBULLETIN, 2 


Tuesday evening when the Navy Coopera- 
tive Committee on Fuels and Lubricants 
sponsored several presentations of studies 
by the Navy Department of problems en- 
-eountered in the utilization of fuels and 
lubricants. | 
Technical Committee A on Gasoline 
presented a revision of the Standard 
Method of Test for Tetraethyllead in 


chromate procedure. 7 A revision will be — 
made in the gum content requirement of 
the Tentative Specifications for Gasoline 
Oo 439). A new section on laboratory 
varnish-forming tendene ies of gasoline has 
beenappointed. 


urement of extreme pressure gear lubri- 


study the reproducibility 


recommendations on the present viscosity 


ing of this technical committee. 


Technical Committee Con Turbine 


Water by the Ring Method. This tech-— 


recommended practice, which deals with 
"cleaning and care of lubrication systems 


cation systems. 


Technical Committee E on Burner i 


| will be submitted to the Administrative 


Specifications for D istillate Diesel Fuel 


on Diese] Fuels have been completed and 
are being coordinated with the revisions in 


talorific values of petroleum products — 
Which wot 


consideration of beating 


» Service Experience with Inhibited ’ 
sponsored by Technical 


Turbines and Their Lubrica- a lished as information last year was recom- 
mended for approval by A.S.T.M., with 


Another "interesting ssion was on 


Gasoline which now poms only the lead © 


bench tests for determining sludge- and ee 


Technical Bon Lubricat- 
ing Oils a task group will study the meas-_ 


cants and their relationship to service. It : 
was recommended that a research division — 
of 


engine meth- 
ods for testing extreme pressure lubricants. 7 
A study group is to review and make 


classification (S.A.E. Nos.) of lubricants. 
ASymposium on Industrial Gear Oil Lu- | 
bricants is being planned for the June meet 


a new Tentative Method of 


Test for Interfacial Tension of Oil Against 


nical committee has prepared a lubricati ion 


and also important design features in lubri ae 
A study will be made ie _ Products ‘(Reid Method) (D 323) which 
urner Fue 


completed revisions in the Tentative 


Specifications for Fuel Oils (D 396) w ce (te s, with the results indicating good re- 


Committee on Standards for early publica 


Oils prepared by Technical Committee F 


the specifications for burner fuel oils. — A 
hew research division is to be appointed on 


would include, among other things, 
alue of Diesel 
and specific gravity tables for 


Technical C Committee G on 
_ Grease has “isso very active, as evidenced 

several recommendations on Standards 
and the number of other subjects under ray 
consideration. The Test for Evaporation 


_ Loss of Lubricating Greases and Oils pub- 


revisions changing the time of test from 
to 22 hours and substituting a flow meter S 

for the pressure gage and calibrated orifice. 
A new Test for Performance Characteris- 
tics of Wheel Bearing Greases is to be pub- 
lished as information. The Method of 

_ Test for Cone Penetration of Lubricating — 

Grease (D 217) was recommended for : 

- adoption as standard. The water resist- ; 

ance of grease is undergoing study and 

may developintoasymposium. Work 

_ is actively under way on further improving ae to 
the Methods of Analysis of Grease (D 128) 
7 with respect to free fat determination, — 
of greases containing 
and determination of coexiting free acid — 

js and free alkali. A program is planned to 

_ determine the effect of metals on greases, — 
and, conversely, the effect of greases on PS 


Cc 


Another is inv \vestigating the 
thixotropic behavior of greases by three 
methods; namely, penetration, power 
= into the motor of a motorized 
worker, and pressure drop in a.circulating 
stem ‘through acapillary. This work and 
» other activities of this section will be de- 

_ seribed in a complete report to be publishe d. a 
Technical Committee G is sponsoring 
a Symposium on Functional Tests for Ball 
Bearing Greases to be held at the A.'S.T.M. _ 
June meeting, in Detroit, the week of June © 
21. The sy mposium will —— the 


our papers: j 


“Grease—An Oil Storehouse for Ball 
Bearings” by F. Wileock and 

“Some _Anti-Friction Bearing Grease 
oT esting Machines Available at Bea- 
con Laboratories” M. Herbst, 
W. A. Prenderg: R. S. B: sarnett, 
J. Finn, and P. 0. Puryear. 
“Factors Affecting Simulated Service 
Tests of Greases’ by S. M. College- 

man and J. R. Belt. 
“Servi ice Experience with Grease” by 


L. Pope and W. T. Everitt. 


H on Light Hy- 
ren submitted revisions in the 
Test for Vapor Pressure of Petroleum 


i 


the method applicable for aviation 
gasoline. The changes were approv ed 


after cooperative study by fifteen labora- 


_preducihility. The Method for Deter- 
mination of Butadiene Content of Poly- 
merization Grade Butadiene by Koppers 

Hinckley Method, published as informa-_ 
tion last year, is recommended as an 
_ S.T.M. tentative. The following three 
methods were presented for publication as 
information: separation of butadiene in 
dimer fractions; determination of dimer 
content, and procedure for nonvolatile 


content. Presented for publication 
information also were volume 


4 


liquefied um "Proposed 
methods for sampling liquefied petroleum : 
gases, prepared in cooperation with Com- 
mittee D-3, were also approved for publi- 


: Fuels reported a favorable letter-ballot on 


Specifications for Aviation Gas 
910). This addition is subject. to letter 
ballot of main Committee D-2. _ 
_ Technical Committee K on Cutting Oils 
reported sections had been organized on 4 
analytical tests, physical tests, cutting — 


draft had been prepared of definitions and 
nomenclature covering g various” types of 


A January 9, 1948, following a Forum. == 
Tractor Fuels at which the following five 


we 


= “The Pffect of State Tax Regulations 


Fuels from 


the above papers are prepared 


and that the 335-page book would be avail- b 
able carly in April. Consideration is be- 


Action was taken to publish as information 


consideration for optional use in the — a 
methods. _ 

Subcommittee XI on of 
Inorganic E lements in Lubricants recom- 
mends the adoption as standard of the 
Tentative Methods of Test, for Sulfated 

Residue for Lead, Iron and Copper in 
New and Used Lubricating Oils (D 810), aa 
and Methods of Chemical Analysis for 
Metals in Lubricating Oils (D 811). 


Number and Saponitication recommended 
approval by the Society of the Proposed 
Method of Test for Acid and Base Num- 
bers of Petroleum Oils by Alpha-Naphthol- 
a benzene Color Indicator which was pub- = 
lished as information last year. An 
portant editorial change is being made in > 


Number” for “Acid and Base Numbers.” 
The present test using color- indicator 


when completed, may be issued in an 
form of a Manual. Separate sections are 
in in reviewing drafts on 


ation asinformation. = 


Technical Committee J on Aviation 


he new grade 115/145 for inclusion in the % 


solines 


tests, and film strength tests. ° ‘Also, a 


_ Anew Technical Committee L on Trac- Bd 
or Fuels was organized in Chicago, Ill.,on = 


technical papers were presented: 


“Tractor Statistics as Related to the ae 
Farmer” by H. E. Everett. pat 
Farmers’ Interest Tractor 
Fuels” by E.L. Bargere j= 
A Review of Tractor Requirements as 
- Related to Fuels” by Ramon Bowers. __ 
‘The Complexity of T ractor Fuels 
Taxation” by A. B. Anderson, 


4 
Specifications on Tractor 


the Petroleum — 


Standpoint” by C. N. Hinkle. 


and State 


The Division on Combustion 
eristies reported that the extensive 
_A.S.T.M. Manual of Engine Test Methods _ 
for Rating Fuels was nearing completion _ 


ty of each of the five engins test me thods. 


n the 1948 D-2 Report a description of the _ 
‘lectronic detonation meter which is under © 


4 


Subcommittee XIII on Neutralization 


he title” substituting “Neutralization 


‘ 


tor 


titration (D 663) will be withdrawn. ‘nea 
_ Subcommittee XV on Measurementand __ 
Sampling has been collecting up-to-date 

information on sampling and gaging which, _ 


a, 


vA 
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the following subjects: gaging procedure; 
measuring apparatus and its calibration 
units of measurement, calculations and 


conversion tab les; ank calibration; and 


Committee D-3 on » Fuels 


Meetings were held by Subcommittees 
on Complete Analysis of Chemical Com- 
‘Position of Gaseous Fuels, and on Deter- 
> mination of Calorifie V alue of Gaseous © 
_Fuels—two active subdivisions of Com- 
rhe on Analysis has 
rw ay for several years a 
_ Sive series of tests on the analysis of pre- 
4 ared samples of gases by a mass spec- 
trometer and also by chemical methods. ~ 


These studies have been carried on by 
34 cooperating laboratories. The 
data obtained indicate that analysis can be | 
successfully made by the mass spec trom- 
eter. committee accordingly prepare 
a Propose Method for the Analysis 


_ which had been circulated for review pr ior 
to the me eting. © A number of suggestions a 
were considered by the committee anda 
revised draft will be acted on at the next 
ting to be held in October in Atlantic 
City, N in connection with the annual 
“meeting of the American Gas Association. ‘ 
- The committee also discussed the prepara- 


gases by volumetric chemical methods. 
The Subcommittee on Calorifie V alue — 
considered several changes in the Tenta-— 
_ tive Method of Test for Calorific Value of 
Gaseous Fuels by the Water-Flow Calor- 
imeter (D 900). The revisions ‘concern: 
+ ‘ changes i in the specifications for thermom- — 


ae eters used in the method and soongnition 


Ay than the standard cubic foot; in part icu- 
ier, to a cubic foot of gas measured dry at 
and 30 in. of mereury. With these 


Committee D-4 on n Ro ad and 


Committee D-4 recommenda- 


tions on the following items: the advance-_ 
-- ment to standard of the Tentative Speci- 


an editorial revision consisting of the 
insertion of a new section on — 
_ vision of the tentative Specifications for 


Base and Surface Courses (D 947); con-— 
as tentative of Methods of Test — 


adhesion. 


: ~ Grav rel, Sand, and Stone Block for Use as 
Highway Materials (D 75); and Me 
of Test for Sulfonation Index of Road Tars — 


AST M BU ULLE 


to ‘letter- ballot of the committee. 
will replace the five existing spe -cifications, 

D 397, D 398, D 399, D 401, and D 631. 
new tentative "specific ation asphaltic 
‘mixes for sheet asphalt pave ements is now 
ready for letter-ballot of the Subcommittee 2 


The most important action taken by committee has prepared a low- tempera. 


ommittee D-5 5 was approval ofa proposed al ture high- voltage arc-resistarice test which mica. 
Tentative Method of Sampling and Analy- be referred to the Society for publics. i 
sis of Coal for Volatile Matter Determina-_ tion, The Section on R Methods 
tion. This test is for use in connection 
local ordinances reg: arding solid fuels. 
_ It is intended for use only when the vola- 
tile matter determination is the principal 
jtem under consideration. This method — 
_ will present a precise procedure for select- 
_ing a sample of coal for obtaining anaccu- 
rate determination of the volatile matte piled and will be presented in a technical =. 
~ and will be found very useful in connection _ paper. Plans were made for a further | Dame! 
with smoke abatement laws of 
unicipalities. 
Natural Gases by the Mass Spectrometer, ill be undertake n by a new se ction ap 
Methods of Sampling and Analysis of ( foal 7 pointed to consider all types and kinds of 
_and Coke (D 271) will speed up consider- _ electrodes for use with both solids and | First 
ably | the wor k of commercial sampling 
through the use of a design of riffle 

_ sampler. The new riffle has been adopted 
- following a study of several designs made 
 & the committee during the past year. 


Improvements have also been made in the 
tion of a method for the analysis of natural 
a construction of the ah shatter ations for _absorbe nt Paper 1947, 


cooperative study is. under way of 
methods for determining carbon, 
and nitrogen in coal and The be suitable for use in the manuf: acture of 


revised methods will make use of equip- 
ment and chemicals now available on the — tubing for electrical insulation. Plans 
market and probably will shorten 
“analy tical procedures for determina-— 
7 he committee is consideri ing the desir: 1 
bility of work n float and Section on Sludge Tests reported progress 


Committee D. on n Biteminoes ing oils. Separate methods for determin- 

Waterproofing and 
Materials 


mittees noted the following activities:: a _fined oils. Work is to be undertaken on 
group of definitions are being prepared for methods for determining free and com-— 
subcommittee ballot; two tentative speci-_ 


Sampling Bituminous Materials (D> 140) tentative; ; new specification was pro-— Active studies will be starte mineral 
posed to cover insulating type siding; dd 

study of adhesion of asphalt coating is 

under way looking to the establishment of 
_ Hot-Mixed, Hot-Laid Asphaltic Conerete a test method; and cooperative tests are ating waxes, including methods for both 
in progress on pigment and enamel fixation electrical regrneuigtcor? and also certain 

A new subcommittee 


B (D 6): advancement to stand- tests to determine the ‘incompatibility of 
ard of Methods of Sampling Stone, Slag, bituminous materials used in waterproof-_ 
ing and roofing. Agreement has been 
reached between Committees D-4 on 
~ Road and Paving Materials and D-8, ona | 


ated durability tests on bi 


terials. 


A D-9 on Electrical 


One of the most active groups in Com. { termin: 
mitte e D-9 which held series of meetings gnd jac 
in Day ton, Ohio, February 23-25, specific 
bot 
trical Te&ts. After considerable study, this | ties. I 


for se 


also- has been making some exhaustive 
studies. Some five drafts of complete tes | 
procedures" shave been reviewed, one full 
day of the meetings being devoted tp} 
this particular subject. A considerable Ame 


Cor 


- amount of data obtained from cooperative meetin 
tests of pin-type electrodes has been com. 4 of its 


various 7 round-robin study of silver paint aS a Satis. At t 
factory material for electrodes. This work Subcor 
decide: 

physic 


<a he committee will submit to letter. | perma 
ballot the use of the term ‘‘capac itivity” these 
in preference to “die lectric constant.” labora 
The Subcommittee ‘Insulating Pa- 
pers reported that it is comple ting specifi- “organi 


to cor 
from sulfate, rag, or alpha latex. 


“hydro- pulp which will res udily absorb resins and | tion 
trifuge 
laminated and impregnated sheet, _ rod, or - these 
ment 
” ere made by the Subcommittee on Liquid | follow 
“Insulation to sponsor a third symposium 
7 on insulating oils, to be held at the Novem. | ble qu 


ber, 1948, meeting of the committee. The 
solids, 


the studies being made to correlate ity 
oe sludge tests with servic e life. This workis and m 
to be expanded to cover inhibited insulat- | Were s 
physic 


ing sulfur and for dielectric strength have 
_ been completed. An important note is to 
be added to the sludge test regarding ‘the 


bined corrosive sulfur. Work is progress 


fication for Calcium Chloride (D 98) and _ fications cov ering asphalt roofing surfaced ing satisfactorily on the preparation of as ter 
the Tentative Methods of Sampling and “with mineral granules and powdered tale screening specifications for insulating oils Volun 
Testing Calcium Chloride (D 345); the for mica, , respective ely (D 224 and D 249), and it is s expe -cted that a final draft willbe | tive F 
continuance as tentative of Methods of recommended for continuance as _—s ready for. action in June. Decisi 


ing materials, and plans were made to com-— 


axes used for treating electrical insulat- 
pile test me thods currently in use for evalu- 


for the 
Mende 
der ex 
mopla 
tubbe: 
tronic 


traction, congealing point, flexibility, and 
adherence: jg ### 


The Subcommittee on ‘Mica furthered 
its plans for making available a set of 


_ joint symposium to be given at the annual rence | standards in the form of color inv 
in 1949 on the subject of acceler neg for use in els and grading 


applica 

im | 

a 

4 

7 
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mica. to proceed with the 


The Subcommittee on Packings will con- tests. The first method to be completed | 


‘ pre reparation of a specification for block and — - tinue its studies of a procedure for deter . has just been published as tenative under 
| filmmica for general use. Sucha specifica-_ “mining the tendency of compressed asbes- the title of Test for Mechanical Properties 
tion is now needed in view of the many tos gasket s to corrode adjacent metal _of Elastomeric Vulcaniz»tes Under Com- 
applications of mica in the manufacture of In cooperation with other D-11 pressive or Shear Strains by the Mechani-— 
4 electronic tubes and for other uses such as subcommittees, specifications are in prepa- eal Oscillograph (D 945). . Other matters . 
terminal plates, fillers, insulators for keys ration for compressed asbestos sheet and under consideration are forced vibration 
andjacks,etc. Itis proposed that the new for rubber sheet poking. torsional vibration. 
5 | specifications w ould provide requiremen were completed in the Tenta- The Subcommittee on Low-Tempera-_ 
».| for both electrical and visual characteris- oe pecifications for F riction Tape for ture Tests recommended for publication as 7 
is| tics. Inquiry is being made as to the need _ General Use for Electrical Purposes (D 69), bs -_tentat tive a torsion test for low-tempera-_ 
a- | for separate specifications the Spee ‘ifications fer Rubber Tnsulat- set measureme 
An important assignment, given the Committee D- 13 on Textil le 
is Subcommittee on Physical Tests was the ‘Materials 

development of tests for determining co- 
n Rubber efficient of friction between rubber and Commrrres D-13 on ‘Textile 


at Commitee D-1 110 
Rubber-l Like “Materials 


aN Materials held its spring meeting at the nee 
Park Central Hotel i in New York City on 
March 17-19, 1948. The interest in the 


other surfaces. This property is especially 
important for such materials as heels and — 
soles of shoes, flooring materials, and tires. 


the important activites at the 


a i meeting of Committee D-11 and twenty ~ Work in the Subcommittee on Chemical _—&ctiivities of this committee is evidence by : 
| of its subcommittees “were programs of Analysis includes procedures for GR- the registered attendance of 206 me smbers_ 
4) | work on two new and important subjects; | natural rubber determinations, "eed and 53 guests, or a total of 259, the largest riz 
° namely, thread rubber and rubber latices. for reclaim analysis, and procedures for since the committee was organized i in 1914, — 
the organization meeting of the new determining plasticizers in rubber used in Meetings were held of some fifteen sub-— 
decide to develop test methods for the The Abrasion Subcommittee submitted The highlight ot the meeting was 
f physical characteristics of rubber thread. revisions in the Standard Method of Test Ve technical session on Thursday afternoon at 
| First. consideration will be to tests for . for Tear Resistance of Vulcanized Rubber ae which - e following three celica . 
| determining size, modulus or strength, and (D 624). Studies made of the deviations sented: 
of profile of edges of died-out rubbe 
permanent set. A coopers itive study of pro e of eages 1e¢ -ou ru speci- Importance of the Ti ime Factor i in 
» | these three tests will be made by four "mens have been completed and are being _ the Study of Textile Properties’ tS 
| |aboratories. described in an article it is hoped to pub- Prof. Edward R. _ Schw arz, Massa- 
The Subcommittee on Rubber Latices, lish soon. A task group is conducting tests chusetts Institute 
organized in Philadelphia on December 10, — on analysis of factors affecting road wear Bree 8 Mass. Labo 
| 1947, held a two-day meeting and decide d of tires and the correlation o of road wear “tory Tool Dr. 
to confine the work at first to natural with laboratory tests. 


~The Subcommittee on Life Tests 
sented a report on aging of GR-S whieh i is 
to be published. Further study of the 
aging of GR-S is being continued and it is ri 


latex. There was a thorough ‘considera- 
tion of specifications for creamed and cen- 
of | -trifuged latex. There is urgent need for 
sr | these specific ations due to the establish-— 

ment of a number of new sources of rubber planned to hold an informal discussion on : 


search Boston, Mass. 
“Some Applications of Stress Strain 

Measurements to the Determination 
_ of Fiber Properties’? by Dr. 
_M. Sookne, Harris Labora-— 


the war, and specifications will this subject at the June meeting in 
m | assist in the production of a latex of suita- Detroit. This subcommittee also has The Subcommittee pe and Its 
a ble quality. The proposed requirements | under way a program in eight laboratorie ae Products acted on an important revision of _ 
e | cover sampling, determinations of total - on the study of air oven aging methods. , the Specifications for Cotton Tapes for 


Electrical Purposes which will now ne 
woven tapes used in the electrical industry _ 
from thicknesses. from 0.030 30 in. down to 
The ‘Subcommittee on Ms: 
Base- Fibers: considered a new 
technique for determining wet strength. — 
¢ This procedure uses the strip rather than | 
the grab method. A procedure for deter- _ 
mining the “ ‘shift’ of man-made fabrics is 


+ ‘solids, dry rubber content, alkalinity, vis- _ Other matters being given attention in- 
e | cosity, sludge, odor, procedures for copper clude the effect of ozone aging and the 
and manganese, ete. A number of reports effect of light. 
| Were submitted on studies of chemical and ~ The Subcommittee on “Hard Rubber 
physical tests: on liquid latex and also reviewed data submitted by six 


| latexin solid form. WS jek oe ing laboratories on tests of high-, medium- 
a The Technical Committee on n Automo-— and low-quality stocks. Further tests will, : 
tive Rubber, which is under the joint aus- = be made on s samples from standard formt : 
pices of A.S.T.M. and S.A.E., considered las in order to determine the degree of re- 
problems dealing with the application of _ producibility of the methods being studied. = 
tubber to automotive and aeronautic The Subcommittee on Coated Fabrics under consideration, A. report 
equipment. Action was taken to submit’ has been giving attention to various types: ie describing the shift tester was presented at 
as tentative a new Method of Test for of abrasion test methods. A great deal of the meeting. 
¢ Volume Resistivity of Electrical Condue- __ workis necessary on this subject, especially iio The Subcommittee on Wool and its 
| tive Rubber with regs to st andardization. The Products completed a revision of the Test 


‘and Rubber-Like Materials. 
Decision was also reached on revisions in round-robin on scrub and flex tests of Methods and Specifications for Woolen 
the Methods of Testing Automotive coated fabrics is continuing and various and Worsted Yarns. Progress reports 
Brake and Vac uum Brake Hose (D 622 . types of scrub testers are being studied. aa fant task groups were made on the follow- 
r | Work is under way on specifications and | eae A relatively new activity in Committee —_ ing: (a) sampling of carpet wool, apparel — ix we 
_ | ‘sts for bumpers, rubber mats, and vac- * ~ D-11 is the work being done by _ Sub- —_ wool, scoured wool for clean content, and — 
wm brake hose. gommittee on Processibility Tests. Two raw wool for grade; (b) ‘determination of 
n | The Subcommittee on Insulated W ire methods, covering the Test for Plasticity moisture in scoured wool, top, etec.; (e) 
and Cable completed new specificati ions and Recovery by thePa rallel Plate Plas- —_— conversion factor for wool (top-soil-waste — 
for thermoplastic sheaths which are recom- : tometer (D 92), and the Test for Viscosity ‘ relationship). Work is also under way on © 
mended as tentative. Other subjects un- — by the Shearing Dise (D 927), were recently studies of tests for Bate ip mn — 
der consideration are standards for ther-— "published as tentative _ A new Tentative 
Moplastic insulated appliance wire and Method fer Determining Scorch 
tubber-insulated appliance wire. Anelec- | Using the Mooney Plastometer has been | 
ermining ozon completed | and ¥ will be submitted to le 


method for determining ozone is 
estigated for use in testing wire insu- 
as Another new activity is that on resilience | 
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ng comparison on the three 14 on on 

netic Rating of Asbestos The new Subcommittee on Bonded 
3 _ The Subcommittee on Bast and Leaf 7 Fabrics reviewed drafts of proposed — - Considerable activity was shown a 


Fibers considered the data from a labora- - methods which cover tests for w eight, | - Committee D-14 meetings as indicated by 


tory study of an optional tensile strength, bursting strength, water the seve ral subcommittee reports. are pl 
F. method for determining ethylene dichloride absorbency and related properties of non- Subcommittee on Strength Tests reported = 


extractable matter. This new “method, woven fabrics. that a shear test was nearing completion, tion, 
Ww hich requires « much shorter time than In the Subcommittee on n Test Methods, ~~ that round l-robin tests are in atthe on | freeze 


_ the prese mt referee method, will, w he n flexure specime ens and a 7 re ‘om 
practice fatigue testing conta -jnforn 


ts: , elastic beams is ready for subcommittee ballot, | andse 


Testing Tolerances for Jute Rove aa 
stress-strain curves, thermal tr: “crinelng The Subcommittee on Tests for Perma. | as an 


 Plied Y ‘arn for E lectrical and Packing Pur- 


a jaws and clamps, calibration of ine lin nency 1S revising the T est Method for Re- tors, 


methods of test plane testers, water resistance, sistance of Adhesive Bonds to Chemical like. 


methods of quantitativ e analysis, and Reagents (D 896) to include a screen test, } cided 


procedures for determining copper, man- -Round-robin tests are being conducted on lookin 
ganese, and nicke! in textiles. An alter- the present Recommended Practice for ‘practi 
Determining the Effect of Artificial (Care maint 


Subcommittee on Household and 
Garment Fabrics will submit to letter- 
_ ballot a revision of the Tentative Specifica- nate procedure was presented for inclusion Ke 
i Are Type) and Natural Light on the — The 
tions for Bleached Wide Cotton Sheeting in the Test: for Apparent Fluidity of ol — bon-Are Lype) and wa ural Light on the | 


503). The present specifications cover persions of Cellulose Fibers in C upram- P Permanence of Adhesives (D 904) of ant 


six y pes of sheeting and are being replaced - monium Hydroxide (D 539). Revisions - _The Subcommittee on Working Quali- anoth 
‘the following types: reale under consideration in the Test for Resis has agreed upon a modification of the ofcor 
_ (Type 200), carded percale (Type 180), ance of Textile Materials to Micro- | Green Tack Meter to be built for round by lat 
heavy Ww eight muslin (Type 1 il organisms (D 684) include the standardiza- robin tests to determine tack properties | engint 
medium weight muslin (Type 128). "tion of soils to be used; also a standard ;* and has accepted a prerns | for | car te 
Subcommittee on Glass Fibers con- soil fabric, pH control, steam sterilization, dete rmining consistency. 

sidered an interlaboratory test for and other related features. One impor- A third se t of definition and nomen. =! 
paring breaking strength of raveled strip tant decision was to re: uctivate the task relating to adhesives has now been under 
_ specimens having the end sections protee- _—_ group on fire tests. The meeting of this reviewed and will be submitted to letter. | ons. 


ted with pressure sensitive tape, 7 with | 
othe Ts protected with methacrylate solu- 
tion. A study of abrasion of glass textiles _ 
under way and methods for determining 
sizing are to be prepared. The need for 
test methods for dec 

Another subcommittee that been 
very active is that dealing with wool felt. 


subcommittee was featured by a report on — ballot of the main committee — in use 
wear testing. The session was concluded The subject of shear testing was the these 
_ by the presentation of a very inte resting — _ prine ipal item in the re port of the Research “was a] 
_and final report of the task group studying Subcommittee and a section was author a8 b 
the Wyzenbeek precision wear test meter ized to work on the problem of developing 
_ prepared by 8. J. Tanenhaus and Gerald = *t€St_W hich will give the true shear char- 
Winston of the Textile Research Labora-— acteristics s of an adhesive. Announceme ont 
tories, Philadelphia Quartermaster Depot. Was made of the org: anization of a new 
report, presented by Mr. Winston, Subcommittee on Electrical Properties. 
At its meeting a pape r by R. R. Steve nS : this series of inte es A highlight of the meeting program was: 
— was presented — on “Laboratory Methods © prev T he report, presenting consider- a talk by A. D. McLaren, Department of 
for Evaluating the Felting Power of able data and some very interesting con- Chemistry, Polytechnic of Brook- 
ools. committee has under con-— be published in an early ly n, on The Fundamental Properties of 
‘sideration a number of additional tests for issue of ‘the ASTM BuiietiIx, the Adhesion of High Polymers to Cellu- 


felt which include procedures for Subcommittee on Definitions pre- 


ay This was: very well received | by for the 


” 


hardness, stiffness, amount of sizing, sented a revision of the term “rayon” present. feels t 
_ mildew and fungi resistance, thickness of — which will restrict it to regenerated cellu- | __The next meeting of the committee is - taking 
Soft felts; specifications for roll and lose type fibe re, Action was also taken 8Cheduled for early of this year cither 
heet felt. Consideration is being given recommending a definition of the term metho 
to a method of test for determining hy- “estron” as a generic term and 
‘drogen ion concentration (pH value) of ester fibers. ciety ¢ 
The Subcommittee on Atmospheric ws Co mmittee D-1 5 ‘on Engine Power 
The Subcommittee on Pile Fabrics con- Conditions considere ‘d the results of Antifre ing in 
Antifreezes 

idered the interlaboratory testing pro-— questionnaire on the subject of sti und: urd Nu 
gram for studying flame test procedures _ atmospheric testing conditions. rela-_ In Ji anuary, . T.M. Committee D-15 | water 


and for determining resistance to insect 


tive humidity of 65 per cent at a te ‘mpera- held its se “second meeting since the group | additi 
a Methods of testing Kraft yarn 


ture of 77 F. has been recognized and used 4 was organized late in 1947 in with | \ A nev 


also considered and a review made of some years in testing textile fibers and _ sessions of five subcommittees. 
methods of of pile textile goods. A number of other groups Subcommittee on Free Point ‘the de 
fabrics tospotting, in A.S.T.M. had, however, adopted a 50 Determination made plans for cooperative | The ¢ 


_ The newly organized on cent relative humidity, Considera- interlaboratory tests. Data on freezing | panel 
Hosiery held its second meeting at which tion had been given to the proposal points of various materials used as engine joint], 
_ replies toa questionnaire on test methods | - vaneed by an FSB Technical Committee % antifree zes are being ‘compiled — Boiler 
reviewed. Plans were made for an ree ommending the esti ablishment of 73.4 Another subcommittee ‘is developing Annu: 
recomparison study by some ten l: abora-_ and 504 per cent relative humidity as the performance "specifications for hydrom- | comm 
tories of the du Pont snag tester. There : standard atmospheric conditions. eters used in testing engine antifreeze in } | 

was considerable discussion of the need for proposal was also being favorably con-— the field. Hydrometers of this type are 


service tests of hosiery. A report on this sidered by the Technical Committee on- used in automobile service stations 
Conditioning and Weathering, of A.S.T.M. throughout the country, and the establish- 
Committee E-1 on Methods of Testing. = ment of specifications will accordingly os 
The results of this D- 13 questionnaire, serve a very useful purpose. | 
stretch test. Replies to the questionnaire re however, indicated that the textile com- _ The Subcommittee on Physical Proper- | 
indicated that many laboratories were mittee favors very definitely a relative ties, in developing its program of work, 
using three types of machines: namely, the ns humidity of 65 per cent. - However, it = decided to undertake the study of some 
‘Scott pendulum, du Pont tester, and Scott | ‘i was decided to submit to letter-ballot vote eight test methods. * These include boiling 


_ Subject, containing a number of suggested 
_ methods was discussed. Work is to be 
undertaken on the development of a 


- incline plane apparatus. It was decided a change in the standard temperature from range, appearance, evaporation rate, heat c < 
to draft methods based on these three y F, to 73.4F. and ific heat, le pakage, vi 
‘ 
-machines and then to run an interlabora-— 
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The on Chemical Proper-- 


in revisions proposed in the tests 


for brittle, Manufacturer rs. Associ 


p lastic 

“ties likewise plans to develop methods of temperature of plastics, and the test for description of this machine 
¢ | analysis for the evaluation of antifreeze "stiffness in flexure of nonrigid plastics. It pe ared in the December, 1947 , AST i 
“materials. Specific subjects under also recommended the adoption of the 

» | are procedures for determining pH value Method of Test for Tensile Stre ngt h (D A second pay paper was presented by Mr. . 

| "reserve alkalinity, ash, solids on evapora- 651), and Tests for Impact Resistance (D- a F. W. Reinhart of the National Bureau of 


tion, and chemical sition | of 758) and Tensile C ompressive Strength Standards on the degradation of plastics. 


freezes. (D 759) of Plasties at Subnormal This subject is the one in which the 
There has been a real need for re reliable : ‘Supernormal Temperatures. greatest interest was indicated in replies to 
on approved methods of using for determining the bearing strength questionnaire on research problems 
and servicing cooling system additivessuch rigid plastics either in shee or molded which should be investigated by college 
antifreezes, cleaners, corrosion inhibi-. form was completed. Two procedures are university graduates. This list of 
tors, and anti-leak compounds and the ‘included, one for tension, the other for Beane? cts appears in the ASTM BuLietin— 
like. The committee has de- compression, new method for January, 1948. Tat 


‘The corrosive and foaming tende: ne ies he Subcommittee on Hardness Proper- 


ensity of Insulating Powders 


| ofantifreeze solutions were considered by presented a statement on significance ‘The he Section on Pigment-Type 
another subcommittee. The effectiveness: tests to be included in the Method ior terials, of AS T.M. Committee E-1 


_ by laboratory tests for screening purposes, 884). It also recommended the adop- Method of Analysis for the Particle 
engine tests for full-scale evaluation, and _ tion as standard of the Method of Long  S Distribution of Pigment Type Materials. — 
ear tests for a final check under practical _ Time Tension Tests of Plastics (D 674). 4 The new method is intended for determin- 
operation conditions. In the case of foam-— i The Subcommittee on Thermal Proper- _ ing the particle size of pigments and similar 
ing, this property “is usually de termined ties will combine the present methods for materials in absolute units as far as the 
under simulated or actual operating conde measuring and for designating flow proper- "partic le shape and refractive index will per- 
tions. Various members reported on tests _ ties of thermoplastic materials. Revi isions — mit. While it is too time-consuming for 
in use in their laboratories in the study of were recommended in the test for deforma- _ extensive use as an acceptance method be- 
these two characteristics. A task group tion of plastics under load. The Section tween buyer and seller, it may be used for 
_ was appointed to compile this information on Flamm: ability is cooperating with the two purposes: (1) Since it is one of th 
asa basis for studies to be ‘undertaken by extensive studies on flammability tests of -fundame ntal me ‘thods of particle size de 
— films being carried on with the termination, it ean be used a of 
American Association of Textile Chemists calibration ‘for faster methods such as 
a and Colorists and the Society of the Plas- —_ those inv olving turbidity; and (2) it can be 
ties Industry. used for the determination of the particle 
he Subcommittee on on Optical rope of routine samples and is particularly 
ties submitted extensive revisions of the useful in the case s where the particles are 
Test for Haze of Tr anspare nt Plasties ol of such shape (plates, needles, ete.) w here : 
~ Photoelectric Cell (D 672). The Tentative they do not approximately obey Stok 
Test for Deviation of Line of Sight The method applies in its entirety 
hrough Transparent Plasties (D 881) is homogeneous materials. In the case of 
-tobeadopted. the extent of ‘application is 


corrosion inhibitors is now being studied _ stimating Blocking of P lastic § of ‘Testing, has reviewed a 


“Committee D-19 on Water for 


= Industrial Uses 


Committee 19 has requested the 
Society to publish in the BULLETIN, (see_ 

page 34) as information, a method of test 
forthe sampling of steam. The committee — 
feels that this new method will insure the — 


taking cf correct samples to determine 4 

s s ~ ciently to the ran e of sizes between 0.2 
either moisture in steam by the calorimeter | bility of plastics and also tests for shrink , , ciently g 


| chemical’ tests. The American So- visions were offered in the Speci y 


ee The Subcommittee on Perr nanence limited by the properties of the compo- 


_ Properti ies will study tests for gas perntea- he nts of the mixture. It applies most effi- 


ara ' _ tions for Cellulose Acetate Molding Com- —_‘ microscope, the upper limit usually by the 
— through its | pounds (D 706), for Laminated Thermo-— thickness of the particles as related to the 
this work. setting Materials (D 709), and for Metha- depth of focus of the optical system; 
Numer ethods for "sampling: crylate Molding Compounds» (D 788). _ several levels of focus or several magnifica- 
The Section on Plasticizers has compiled a tions may be used for the same analysis. 
| water and for. analysis were viewed and IV on Methods 
) | additions and amendments made thereto, of available specifications and copies ‘Technical 
been sent out for review and com- for Density considere ed the 
Anew method for the determination of f a { ndardizin 
SEEEbs was approved. as well as one for ment. Formulation of specifications will | method suitable for use in stand: 4 
the of depend on completion of the necessary powders used as insulation. This 
test methods for analysis of such materials. mination is particularly important where 
oh Work on such tests is under way in 
committee VII on Analytical Methods. __ 
"The Subcommittee on Molds and Mold- 
ing Processes has ‘completed new Recom- _ 
mended Practices for Molding Specimens _ 
new subcommittee to cover the subject of of Amino Plastics, and a Method of Meas 


ae ing Shrinkage from Mold Dimensions of 
Molded Materials. Two other Tecom- 


mended practices also comple ‘ted cover 
dete ‘rmining temperatures of standard 


of various frequencies, etc. There 
is agreement that the use of small glass — A 
graduates and the employment of — 
" lifting and dropping operations were > 
“satisfactory for powders which are to be 
packed into relatively large spaces. 
_ frietional retardation of the relative ly 
large amount of wall surface on the glass 

graduate introduces and emphasizes effects 
a hich are not so prominent im practical 
conditions. The preparation of an accept- — 


jointly with the Joint 
u Boiler Feedwater Studies at the A.S.T.M. 

¢ | Annual Meeting in Detroit in June. The 
fommittee is also planning to organize 


Dy 


AST. M. test specimen molds, and deter- 
mmittee D-20 on Plastics he pe ole d deter 


: mining molded surface temperature of 
| Cotisiderable : activity in the Subcommit- _—At the me eting of the Selinininen on - committee will also study and develop a— 
, | te on Strength Properties was reported — Research, Mr. Walter Gaylis described de- general method for determining specific 
, at the two-day session of Committee D-20 _ tails of the U niversal Plastics Testing gravity which would be applicable to a 
. in Dayton, on February 26-27. Re- Machine developed jointly by the Massa- _—variety of materials. 
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Committee E.3, on ysis. tee on tube tests (E 69) and the erib tent (E 
Metals ship of L. V. Foster of Bausch Lomb It was recommended that the two teg 
Optical Co., and the subcommittee on se- me ‘thods be reverted to tentative Statur 
¢ highlight of Committee E 3 meet- lection and preparation of samples under : with this revised method of sampling jp. 
was an all-day Symposium on “Or- the chairmanship of J. R. Vilella of the cludedinboth, 
ganic Reagents for Metal Analysis” featur- U.S. Steel Corp. Research Laboratories. Action was taken to form an advisory 
talks by four prominent authori ties Committee E-4 will sponsor a Sympo- subcommittee compris sing the committe 
an exhibit of some fifty pertinent books, shu um on Metallography in Color during the _ officers and subcommittee chairmen to rm 
at the Shoreham Hotel in W ashington. annual mee ting of the A.S.T.M. in Detroit -vi iew standards on fire tests re -ferrec ed to the 
The symposium was held under the aus-_ from June 21 to 25. Offers of seven papers committee by other r technical committee 
pices of Division D on General Analy have been received which cover the appli- of the Society. 
— Me thods, of which 8S. E. Q. Ashley, G Gen- cations of color metallography and deter- er ie 
4 eral Electric Co., Pittsfield, Mass., is "4 minations of exposure for color mets — Pry 
chairman, and H. Kirtchik, also of G.E., raphy among other worth-while contribu- — 
is secretary. These men were instru- tions. L. V. Foster is chairman of the E- on Methods 
: a mental in arranging the interesting session. a group responsible e for organizing thissym- __ Testing Building Constructions 
Abstracts of the papers in the symposium posium. It is hoped that the sy 
i are : bei ing prepared for publication in the will be published asa bound volume sub- = Committee E-6 and five of its subcom- 
- March issue of the Analytical Edition c of sequent to the presentation of the papers mittees held meetings. A draft of a tents. 
Industrial and Engineering Chemistry, and and discussions at the annual meeting. _ tive method of Testing Truss Assemblies 
they are published elsewhere in this During the A.S.T.M. Annual Meeting approved by the Subcommittee on 
wes in Detroit, Committee E-4 will also spon- Trusses, Girders, and Arches and will be 
meetings of the main committee and sor as” part of the main Photographic to letter- ballot of the subcommittee. 
subcommittees additional impetus was Exhibit a Section on Photomicrography. q A draft of a Tentative Test Code for the 
given to the extensive program of coopera-_ 4 This will feature new methods and tech-— Laboratory Measurement of Airborne 
tive work on new and revised met hods — niques, not only in the field of metallog- 7 Sound Transmission — Loss of Building 
under way in the committees. A hoto-_ raphy, work in other materials” loors and Walls was approved by the 
metric Method for Determination of fields. on Sound Transmission and 
balt in Nickel and Copper-Nickel Alloys” will be circulated for comment. and 
willbe submitted to the Society foraccept- criticism. _ Progress was re in the 
June. Also ready for publication as tenta-_ E.5 of 
tive are revisions of the Tentative Recom-— ommittee ests 
mended Practices for Apparatus and Materials and Construction 
agents for Chemical Analysis of Metals ‘gal Among the matters covered in re ports - Committee E -9 on on Fatigue 
- 46 T) to cover the addition of re- several subcommittees. of Committee 
quirements for ap aratus for titration to E-5 re the followin ing for the 


past year on the preparation of a Manual 
“‘dead-stop” end point and the — P 
recommends ation for further m minor on Fatigue Testing. Under the direction 
revision of the present requirements for 


~-pevisions i in the Standard Methods of Fire “of the committee officers this Manual is 
mercury cathode cell and 
fer potentiometric titration. An impor- Tests for Materials and Construction (E now rapidly approaching its final form, 
tant project getting well started is the a9). ix sections of th anual have already 


2 
study of for bal- 


test on steel beams and girders i inan The two remaining sections were dix 

Ss. 

hd 3. Work is under way at the Forest during the meeting of the committee in 


4 phy Poducts Laboratory the ‘Under- ‘Washington on March 1 when it partici- 
ommittee eta ograp 
writers’ Laboratory on the pated in AS S.T.M. Committee Week. 
Committee E-4 activities included or- - the tunnel test as applied t ) acoustical scl T hese two sections are those on Testing 
id ganization of a new subcommittee on © 
_ Inicrohardness methods under the chair- 4. The final draft of the diciiac m W.N.F indley of the University of Illinois 
manship of Alexander Gobus, Sam Tour term “incombustible”’ has been tabled and the section on _ Fatigue Testing 
and Company. At a meeting of this sub-— pending the completion of proposed 


bility of solid piaterials, this method to be prev iously drafted and approved cover the 


A special group will study a pro- | been comple sted and reviewed. 


“Analy 
promi 
some 

Mare 
under 


Genet 


they] 
ation 


similar rocedure and Technique prepared by 


Machines prepared by O.J. _Horger of The | 


committee a le ngthy discussion resulted tea a method of test for incombusti- BE Roller Bearing: Co. (The sections} jj 


published for information only. 

Agreement has been reached on one Nomenclature, J. M. Lessels; Specimens 

basis for study of a method of test for roof —_ and Preparation, J. B. Johnson; Presents 

= w rhich will not include classifica-_ tion of Data, L. R . Jackson; Interpreta- 

for ‘eat on of of Data, R. Templin; Bibliogr 
U preparation and procedures for the use of fe esented by — 


phy, T. J. Dolan. 
_ the electron microscope for inspection of the Sabeiidaltien on Fire Tes tsofLum- _Itis expected that the Manual, for which 
work has been delegated to. 


two of its uae , the oman the sampling of specimens for both the fire cal publication sometime ‘during the summer. 


following: Introduction, R. E. Peterson; 


fallin 
Thi 
glycol 
forms 


ber which will combine into one method - there is urgent need, will be ‘ready. for | 
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Tor. ‘Metal Co Coverec 


ganic Reagents | yd 
Was ton Sym posium 


er Division D on General Analytical Methods, Committee E- —— Chemical Analysis of Metals 


A.S.T.M. Committee E-3 on Chemical | y, | 
“Analysis of Metals, in connec tion with Pittsfield, Ma ass., chai ai 
on al the me eting of C ommittee E-3 on March 
Analysis,” aturing five papers by four held as part of A.S.T.M. C ommittee symposium, W. Stillman, E 
prominent authorities and an exhibit of Ww eek. This is one of a series of such m0 4 E. 
some fifty pertinent books, was held on symposia _sponsored by Division D of ' aa u Pont de Nemours and Co., ilming- 
March 4, 1948, at the Shoreham Hotel Committee E-3, which have been found ton, Del., Secretary of Committee E- 
Washington, The symposium was most helpful in keeping the members « 3 __Presided. be 


the auspic es of f Division D on the committee informed on 


Tt F 


Bee ause the symposium was felttobe eparations possi slightly more soluble than calcium oxalate} 
| one of wide interest to analy tical chem- when hy sulfide is calcium can be separated from other alka 
ad ists, an account of the symposium is to_ 4. The filtrate from a thionalide sepa- line earth ions (10 times magnesium does” 
ad | be published in the An: ilytical Ex lition ration can be conveniently used for analy not interfere) using this reagent. The - 
he | of Industrial and Engineering Chemistry sis of the is dried 
=  exce ss reagent can e converted to an in- Ing hitere air irough 1e prec ipi oO 
will include abstracts of the pa ers 
- soluble floc sulent compound b by» means of fitted glass filter; it cannot be oven dried. 


presented (publication of the complete 


1 
iodine. -Picrolonie ac id forms insoluble com- 
papers is not contemplated at this time). to use — pounds with copper, lead, potassium, 


“ll thionalide is its reducing property which It is advantageous in the ¢ of 
8 guneerung Chemistry ‘makes the removal of strong | oxidizing ecause the resulting conversion fac- 
and of Mr. Grant Wernimont, Eastman “age gents absolute ly necessary. The pre- tor is favorable. To separate lead from 
Co., who peapared the abstracts, — cipitate with copper also forms rathe ring ions, it is precipitated with 
they have been made available for publi- slowly. Copper, silver, bismuth, thallium, thiourea at 0C., re dissolved, and te pre 7 
ation in the BuLLE TN and are given ruthenium, and palladium all have been aici with picrolonic acid. fale ala 


thionalide. By precipitating in the pres- Use of Organic Solvents i 
Organic Reagents Gravimetric of different combinations of hydrox- Metal Analysis 
separations of metals among the sulfide ex Rodden National Bureau of Standards, 
in| John F. Flagg, General Co., Sche- Washington, D. 
N.Y.  Picrolonic acid p-nitrophenyl- -3- Solve nt extraction has been us used 


Two types of organic compounds are 
useful as reagents for inorganic ions; (1) 
compounds which form chelate complexes 
and (2) compounds which form salts. Ex- 
| amples of chelate complexes are dimethy 
glyoxime with nickel and 8-hydroxyquino- | a 
line with aluminum. The insoluble pres 
tipitate formed when phenylarsonic acid 
is added to a solution of zirconium illus- 
ets | trates the salt-like compounds. The  dis- 
it / cussion was limited to two reagents which 
et | fell in the first classification. 
 Thionalide (p-aminonaphthalide of thio- 
1 glycolic acid) is a reducing agent and it 


‘saatigle 4-nitro-5-py razolone) _ is another for detecting iodine by means of chloro- 
new organic reagent. forms | a erystal- form. From the quantitative point of 
line with cal iw shich is a view, ethyl ether serves to thal- 


forms stable complex compounds with 
metals which form slightly soluble sul-— 
ne. | fides. This crystalline solid compound was _ 


studied rather thoroughly during the last 
decade by R. Berg and his coworkers 
not much has been published about it in | 
| English. It is not available commercially. 

~The following advantages of thionalide © 
oer hydrogen sulfide as a metal precipi-- 
| L. It can be used in solutions of nitric 7s 
acid uy up to half-normal concentrations. _ 
metal precipitates do not drag 


down soluble metal ions by coprecipitation — a. Speakers and Committee Officers at Symposium— _Left to Right: | Li J. Rodden, 
isis the case with sulfides. Ce ce so Bureau of Standards; _ John F. Flagg, General Electric Co.; S. E. Q. Ashley, General 

a Electric Co.; J. W. Stillman, E. I. du Pont de Nemours and Co., Inc.; G. Frederick — 


3. Lead and cadmium do not form pre- d 
tipitates in acid solution which makes Smith, University of Illinois; John H of Virginia. 
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a as the chlorides. T he concentration of 7 t E en 
chloride is very important as is shown by > 
the fact that iron is not extracted when Te mperature effects betwe een 15 and 
concentration of hydrochloric acid is low. 
sopropyl ether has been suggested a 
substitute for ethyl ether. Best results o on. ws Several examples of studies were dise 
these extractions are obtained when some _ Tt was found that p-nitro aniline w 
kind of continuous extractor is used. quite _ specific in its color reaction with 
Other inorganic compounds which can be | systematic substitution 
extracted with organic solvents are the | into the organic molecule, it was found 


current) gives the equivalence point. 
cases where easily reducible ions are pra} 
ent in the solution it is advantageous » 
use a potential of about —0.06 v. In thi 
ease the current remains constant until th 
end point is reached, after which it jp 
creases with the further addition Of the 
S reagent. The method is precise 
“accurate to within 0.5 per cent of th 
- amount of cobalt present and can be use 
.in the range of 1.5 to 12 mg. of cobal, 


thioe ryanates of molybdenum, iron, and that. other compounds gave good color Other examples of direct volumetrs 
cobalt , and -hromic acid as a “complex react ions so long as the nitro group was 1n using amperometric, titration 
roxy ‘compound, | & _ the para position. Some of these com- (1) titration of nickel with dimethy 


glyoxime; (2) titration o of f copper With 
 Theeqt lence} point in these titrati 
Theeq liva I ions 
can determined conductometrically, 
Fore xample, if a standardized solution of 
-cupferron is added to a copper solution, 
the conductivity of the solution increase 
as the reagent is addec 1 because ammoniup 


Many met als can be separated by ex- _— were superior to others with regard 
traction after they have been converted to to the systematic studies listed above and 
_ complex organic compounds. Thus the — it is possible to pick the best reagent for 

_cupferron complex of uranium can be Be under different w orking conditions. ia 
ge parated from many interfer ing sub- — It was pointed out that almost too many 
st ances by means of m. Chelate agents have been found for iron; nearly 
compounds of metals with 8-hydroxyquin- per cent of the 5000 compounds studied 
- oline are soluble in chloroform and some of _ reac t (without oxidation or reduction) — 


resulting compounds (aluminum an and this ion. An interesting reaction is are liberated. After the copper hy 
gallium) fluoresce in ultraviolet light. that of iron with disodium-l, 2-dihydroxy- 
ipitated, the conductivity decrease 


The dithizone complex compounds are 


benzene-2,5 disulfonate. Three comple x cae the addition of reagent becaus 
wel known and much used for making pong 


_ compounds are formed between ferric ion er: hydrogen ions are then being removed 


quantitative separations by extraction | and this compound: (1) a blue complex from th » interse p 
esolutions. The intersection of th] 
With chloroform. The solubility of the formed in the pH range 4.0 to 4.9, (2) 4 _ vunlaid lines (ml. of reagent plotted re 
 dithizonates can be regulated by control- i. violet complex formed in the pH range ila conductivity) corresponds to the attentio 
ling the pH of the water layer, and adding 5.6 to 6.9, and (3) a red comple x formed in equivalence point. This method is rapid publicat 


_ the pH range 7.2 to 9.4. The red and blue | 


suitable complex forming reagents such as a 


chloride, jodide, and cyanide, complex compounds both obey the Lam- 
Other metallic organic precipitates tate with cunferron. It has been reported} the exh 
which ean be extracted are the compounds sensitive for ‘the. determination of iron. that titrated conduetomet dlof th 
of a-nitroso-8-naphthol, of diphenyl car- red complex ccmpound can be hvlgh 
le, and of salicyli i= as an acid-base indicator in the pH range y with dimethyig yoxime ject, mi 
pazide,andofsalicylicacid. = = I Most of the indirect titration method} bo 

" Solvent extraction methods have found 7 to9. V ery few inorganic ions interfere | depend upon the bromination of the o | 
wide use in connection with the analysis of with the determination of iron by this = mat of the metal-comeiec ai list of th 
Wranium and they can be used a great Geol a stable yellow pound. . Copper can be precipitated with{ 

> > co oO - 

‘more widely in conne¢ the analy red compound which does not inter- anthranili acid, filtered, w ashed, and dis 
sis of other metals than has been done it in fere with the determination of iron and it i hydrochl acid. 4 

the ast. possible to determine titanium in the solved _ dilute’ so a 

“ > romine solution (from 
presence of iron by reducing the iron with "standardized bromine 1 
Organic Reagents i in olor imetric hyposulfurous acid. -tassium bromate) is added and the exces 
ype of reagent back titrated iodometricalhy, 


John H. Yoe, University of Virginia, | Char- Organic Reagents for Volumetric. tion methods is the favorable stoichiome- 


Va. Analysis factors which result. When coppers 


than 5000 organic compounds John F. Fle: precipitated with salicylaldoxime, the 
omg - John lags, General Electric Co., Sche- 3 equivalent weight of copper is one four 


have been investigated in a comprehensive  nectady, N.Y. 
study of possible colorimetric reagents now teenth of its atomic weight; when = 
being made by a group of educational reagents are used in isprecipitated with dimethylglyoxime, 
stitutions in the South. It has been oe volumetric rea ae for determining Epos precipitate titrated with bromine, 
aim to chart the behavior of various kinds metals: equivalent weight of nickel is one twenty 
of organic compounds with all metals fourth of its atomic weight. 
the periodic table under both acid and Standardized of the organic part of ‘a metal “comple 
alkaline conditions. A fre quency table of - nts are used to react directly with the can be titrated with standardized cert) _ 
the useful reactions of organic reagents — met tals with some means of de tecting the | - solutions, although sometimes the cour 
has been drawn up for more than 600 of equivalence pointinthetitration, = of the reactious is not known. In the est = 
the 5000 compounds, andit turnsout that 2. The metals are precipitated with of oxine with the a 
transition elements are high in the list excess of organic reagent, the precipitate 
of those damned form useful colored com- is filtered, washed, and the organic part of - oxine is equivalent 1: 30 equivalent 
A systematic method of studying magnesium is one sixtieth of its 
usefulness of an organic reagent is fol- weight. disadvantage of this methol! 
lowed. . For the reagent, suitable solvents oe An example of the first procedure i is that for magnesium is the fact that blanks Wil), 
must & found in which the reagent is solu- * , of the amperometric titration of cobalt te run high and they tht aa 


_ the acid concentration is not critical, but, "anc 
iron interferes because it forms a precipi metals, 


ble and stable. The color reaction then with -nitroso- 6-naphthol. The cobalt determined. 
studied as follows: a if.) Ge solution i is buffered to a pH of 4.5 to 5.0 seems likely that volumetric determ 

2 titrated directly with a standardized | nations of metals with organic reagents wil 
Effect of pH on stability color 


Solution of the reagent. At a potential used more extensively in the future be} 
—1.5 v. (relative to a saturated calomel cause in many cases they offer distint| 
2. Stability of the compounds to light. —_ electrode) the current decreases in a linear advantages over other me ‘thods used at the| 
Nature ‘of the color reaction, fashion as the reagent is added, until the present time. ag 
4. Role of color formation. cobalt is entirely precipitated. Further 
Behavior as to conformity of of the additions of the reagent produce increasing 
Lambert-Beer law. = currents and the intersection of the tw 


Sensitivity of the color reaction. lines (milliliters of reagent plotted 
ASTM BULLETIN Mach 
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organic compounds themselves As an example of how import 


te ant it is to 


nil been used as (1) oxide ation- -reduct tion 7 i pick the right indicator, it was pointed out 
6. Frederick Smith, University of Illinois, indicators, (2) color “detectives,” that chromate ions can be titrated with 
hie} Champaign, masking reagents, and. (4) anion precipi- ferrous solutions using 1,10-phenanthro- 

in-{ ‘The: ferroin type of heterocyclic organic: "The most important use of the ferroin titrations (ferrous ions with dichromate — 

he compounds 10-phenanthroline, 2,2' compounds is that of oxidation-reduction _ solutions) 4,4’-dimethyl bipy ridyl is su- 

nd vridyl, 2, 2’ 2" ‘-terpy ridyl) were synthe-_ indicators. Usually the ferrous complexes perior to any indicator now in use. The - 

the ry 45 vears before chemists ‘became are used for this purpose. By introducing reason for this lies in the fac t that each | 

a wware of their usefulness in che mical analy i suitable molecular groups into the caged indicator changes color at the potential — 7 
alt, gs, The following divalent metal ions — simple ferroin compounds, it is possible t to corresponding to the equiv alence point for — 

Ons which are color sensitive to quite narrow The oxidation-reduction of cerate solu- 

a anganese voltage changes between the limits of 0.85 ions depends a great deal upon the kind 

Ruthenium * Be ry lium and 1.25 v . (referred to the hydrogen elec- acid present in the solution and upon its 
Osmium Copper trode). It is important to remember that concentration. Pere hloric acid gives the 

om} Cobalt* the color intensity of the oxidized form largent oxidizing potential, and it is possi- 
ckel Silve these indicators is not great so that ble to titrate 6.001 te ‘rrous 
Fine: Chromium ly. 90 dry r cent the indies ator 


Complex compound is 


sil 


of th e sy (11) 1) J. Grant, “Hi wkh’s Chemical Die- M. G. Mellon, “Colorimetry for 
Chemists,” G. Frederic k Smith | 


a TRE N 
pesium which attracted onsider able tionary,” The Blakiston Com- 


the attention was an exhib me forty (12), R C. Griffin, “Technical Methods A . Morton, “Laborat 

id publications (5 5 separe ate volumes) on of Analysis,” McGraw-Hill - in Organie Chemistry,’ 


Nie derl and V. Niederl, 
John W iley & Sons, Inc. 
- F. Pre ‘Quantitative Organic 
Mic roanalysis,” The  Blakiston 
F. Schneider, ‘Qualitative Organic 
_ Microanalysis,’ John Wiley & 
‘Sons,Inc. 
R. L. Shriner and R. C. Fuson, “The 
Identificati ion of Or- 
ganic Compounds,” John Wiley a i 
(33) G. F. ‘Smith and F. P. Richter, 
*Phenanthroline and Substituted 
Phenanthroline Indicators,’ 
Frederick Smith Chemical Co. _ 
; “Commercial Methods of Analy- 
_ Chemical P ublishing Co. McGraw-Hill Book Co., Ine. 
(20) FE. H. Huntress and L. P. Mulliken, (35) Treadwell and W. T. ‘Hall, 
Fas “Identification of Pure Organic “Analytic al Chemistry,” John 
( John hn Wiley iley & Sons., Inc. (2 volumes). 
Sons, Ine. (36) WwW ertheim, “Textbook of Organic 


O. Kamm, “Qualitative Organic ‘hemistry,” T The Blakiston Com-— 


organic reagents for chemical analysis of 
(13) ’Groggins, “Unit Processes in 
ipi-| metals, or on related subjects While 


the exhibit admittedly did not include Hill Book Go, 
tri-| all of the worth-while books « onthe sub- (14) © Hawk, Oser, ‘and  Summerson, 
ect, many of the most valuable “Prac tical Physiological 
ods ance books will be found in the following _try,” The Bla = 


iston Company. 
W. J. Hickinbottom, “Reactions of 
books exhibited and their sup-_ O 
(16) G. A. “Hill and L. Ke lley, rganic 


and Snyder, “Organic Re sactions,” 
pe & tas, (17 W.F. Hillebrand and G. E. F. Lun- 


i Q) F. Bamford, “Poisons—Their Tsola-— 
tion and Identification,” The 
ne} Blakiston Company, 

er is 8) W. R. Brode, “Chemical — 


de ll, ‘Applied Inorganic. Analy- 
sis,” John Wiley & Sons, Inc. 
(18) Hober, Hitchcock, Batem: an, God- 
ny dard, and Fenn, "«p hysical Chem- 
istry of Cells and Tissues, ” The 
Blakiston C ompany. 
Hopkin and Williams “Organic 
Reagents for Organic Analysis,” 


the CORY)’ John Wiley & Sons, Inc. 
E. M. ‘Chamot and C. W. Mason, 
of Chemical Micros- 
copy,” John Wiley & Sons, Ine. 
6) V. G. Dethier, “Che mical Insect 
“Attractants and Repellants,” The 
Bh ikiston Company. 
pls} 6) F. Feigl, and Special Reac- 
rate) tons,” Inters sience Publishers, 


cae} re alitative ‘Analy Chromatography C jemical 
fe ol lishers,In Wiley & Sons, Inc. J. H. Yoe, “Photometric Yhemical 

Analysis,’ Interscience P le ysis ron and (39), J. H: Yoe and L. A. Sarver, “Ope 
_lishers, Inc. teel,”’ John Wiley & Sons,Inc. ganic Analytical Reagents, John 
T. R. P. Gibb, “Optical Methods G. FE. F. Lundell and J. 1. Hoffman, ‘Wiley & Sons, Inc. | 


Hill Book Co., Inc. Analysis, John Wiley & Sons, Analysis,” The Bla 

mit} Chemical and Medical Diction- (25) I. Me “Reagents in New Notation and 


Hill Inorganic Analysis,” The System for Organic Compounds, 


McGraw- 


Longmans, Green, and Co., Ine. 


ton Company. 
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Propored Me thod Sampling of Steam 


AS.T. .M. Comittee D- 19 ing impurities has bee been in recent effectuate a coordination the metho 
on Water for Industrial Uses and the years and to a large extent has replaced developed by the two societies, 
Power Test Code Committee of The _ the calorimeter method for the deter- ae being published in the Burg. } 
American Society of Mechanical E mination of steam qu: ality which was ‘TIN so thi at all who are ‘interested wil 
neers through its PTC Committee No. developed by A.S.M.E. However, the _ have an opportunity to review it and be 
19 on Instruments and Apparatus are proposed A.S.T.M. method, it will be —_—in a position to offer corstructive com. | 
- currently cooperating to develop a noted, can be used for sampling when a . ‘ment. thereon at the next meet ting of | 
Method for the Sampling of Steam colorimeter isemployed. Committee D-19 which will be in Detreit 
coordinate A.S.T.M. and A. S.M. E. The proposed method will be particu- during the A. $.T.M. annual meeting | 
views on this important subject. Com- larly _useful in connection with the therein June. 
mittee D-19 is offering the following pro- “4 ‘sampling "prerequisite to the efficient Max Hecht of Pittsburgh i is the chaip. 
posed method which includes certain use of the Proposed Method for Deter-_ ‘man of Committee D- 19 and Wa 
fundamental concepts as they refer to mination of Total Solids in Industrial | Carter of the Detroit Edison Co 
the sampling of steam, particularly in — Weters of High Purity published with chairman of PT C Committee No. 19, 
respect to a new design of sampling the report of Committee D- for while the active work in writing this 
nozzle. Steam condensate sample : se- 1947. proposed method was carried out under 
_ eured by the use of this method will be ag The proposed ‘method ; given below has _ the direction of B. J. Cc ross of Combus 
rails able for test to determine the i im- _ been worked out during the past year tion E ungineering Co., Inc., chairman of 


— 


purities in steam either by achemical or ——_ with ‘cooperation from A.S.M.E. repre- = Section on the Sampling of Steam of , 
preferably by an electrical conductance sentatives, and arrangements have been Committee D-19 and also AS 
The latter method for detec t- to up a joint: committee to represent ative on the Committee. fow is fi 

Proposed Method for of Steam 

| densed 0: 

"This is a proposed method and is published as information — F measurer 

only. Comments are solicited and should be addressed | method « 

to the Society, (1916 Race St., » Philadelphia an be | 

are me y & Sampling Nossle—{c) Tho 

of dusts a and mists that are mechanically amp ing Nozzle (a) recom 


entrained in the steam. They of form of sampling nozzle is shown / (5) Th 
higher density than the steam and may ‘in Fig. 1. " This nozzle consists of a piece of may be « 
not be uniformly dispersed. — The sampling _ ~pipe- or tube inserted through the pipe | for supe 


4. method covers the of 
steam, either saturated or superheated, 
flowing i in a pipe or conduit at a pressure 


above that of the atmosphere. The only of such a mixture requires speci il con-— wall ( Note 1) and extending across the the nozz] 
limitation in the application of this method siderations. on a diameter to within '/, in. of the | stable 


 (e) One important requirement of the — _ opposite wall. It shall be provided with | the mate 

_ being sampled shall be under sufficient sampling | of fluid stres ams carrying par- holes or sampling ports facing upstream () TI 

pressure to establish the required rate ‘of ticles in suspension is that the velocity en- | (Note 2) in the pipe and so spaced that } located « 

“flow thro ough the > sampling nossle, = >= the parts of the sampling nozzle — each port represents an equal area of pipe kngth e 

shall be the same as the velocity in the section. The number of sampling ports ‘Location 

stream that is being sampled. A second shall vary according to the internal we; 
_ requirement is that each port of a multi- diameter of the ‘pipe or r tube as follows: 

port sampling nozzle shall withdraw a por- av 

tion of the main stream equivalent to the Actual Inside i. — af ‘§ (2) Ve 

4 area of the portion of the pipe or duct i in Diameter, in, 
which it is located. This requires, for 2 
equally ‘spaced ports, that the size of Over Ho 


port shall be proportional to the fractional er 


is set by the requirement that the steam 


shall mean’ the withdraw: al of a repre- 
- sentative portion of the steam flowing in 
the conduit and the delivery of this portion 
of steam in suitable form to an apparatus _ 
_ for analysis or to a container in which the 

sample may be for subsequent 


area represented, or for equal size of ports, immediat 
= the spacing must be adjusted so that | The: The size of the sampling ports shall be such 4 , 


‘ol fs each port withdraws equal port ions of the that the ratio of their total area to the area | 
rincip Samp ‘sample from equal ; areas of pipe or duct of the pipe is equal to the ratio of the rate 4 
The impurities in steam may be section. of stream flow to the rate of sample flow ~ 
solid, liquid, or gaseous. _ Gaseous im- (d) The velocity of sample flow within (Notes 3 3 and 4). Under this condition the = 


- oxygen, ammonia, hydrogen, and other reduce the pressure drop along the nozzle _ ports will be that of the steam flowing in | 

gases that may ‘be introduced into the to provide as closely as possible, an the pipe. 

boiler with the feedwater or that may be equal pressure drop across each sampling ~ val 

generated within the boiler. Gaseous im- port. For this reason the total area of the Nome. A, Fig. 1, 

purities may also include the Vapor phase sampling ports should not be more than & pipe is 
of salts present the boiler water. two thirds— of the inside cross-sectional ‘through the tapped hole in the pipe. 

Gaseous impurities are molecularly area of the nozzle. 

persed with the steam and do not present 


- ‘purities | may consist of carbon dioxide, the nozzle should be kept low in order to — “pir ‘ity of steam entering the sampling 


Nore. 2. mark should be 
placed on the external extension of the 
sampling nozzle so that sampling ports 
_ may be correctly directed facing upstream. 
As it is difficult to properly tighten the 
threaded nipple aa at the same time 
FREVOS ANG | secure the proper position of the ports, 
condenser > latter objective should be the first com 
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d method is under the juris- 
diction of the A.S.T.M. Committee D-19 on 
Water for Industrial Purposes. Published as 


betwe en the 
rimeter or coil, 
Nore—In the sampling of steam 
should be kept in mind that the steam and 
condensate will dissolve to some degree 
any substance with which it comes 

contact. For this reason the area of — a 
faces exposed to the sample and the time 
j 


that the sample is in contact with a 
surfaces should be kept at a minimum. 
For use with a colorimeter,’ the 
valves, = connecting piping, and fittings 
‘shall be of carbon steel of suitable schedule — 
as specified in the A.S.M.E.Code® 
When the sample is to be condensed 


‘Fig. 1.—Recommended Form _or cooled, all connecting piping and fittings 
between the sampling nozzle and ‘con- 
3 Fig. 2 —Sampling Nozzle in ‘Small Tubes. denser shall be of stainless steel at least 


resistant to reaction with the steam as 18 
per cent chromium, 8 per cent nickel . 


sideration. “The nozzle then may be seal 
to the pipe for 


boiler i is arranged with multiple tubular 
‘connections from the drum to a super- Condensing a Cooling Coil.— 
‘heater header, samples should be taken in — Ww hen the sample is to be condensed and 
- selected tubes spaced across the width of cooled, , a tubular heat exchanger of one — 
_ the drum (Notes 5 and 6). Such sampling — of several | available types may be used. | 
points should be at no greater than The common requirements of such con- 
a 2. he tube through which the e sample 
flows shall be made of stainless steel at 
least as resistant to reaction with the 
steam as 18 per cent chromium, 8 per ce cent 
(2) This tube shall be continuous 


Ne Nore 3. —W hen the ‘sample i is analy 

for moisture content _by throttling or 
E ating calorimeters, the rate of sample 
F fow is fixed by the chars acteristics of the 

glorimeter. The sampling — be 

ed for only one rate 0 flow of the 

= being sampled. Nore 5.—A sampling nozzle for use in 
small tubes is shown in Fig. 2. This par- 
| Nore 4.—When the sample is to be con- _ ticular nozzle is for installation in a 3-in. 
iensed or cooled for specific conductance —_ tube (2.6 in. in inside diameter) carrying 
measurements or for the evaporative 20,000 Ib. per hr. of steam at 1500 psi. 
method of analysis, the sampling nozzle The tube area is 5.31 sq. in. and the — 
an be designed for maximum rate of sampling port area is 0.0278 sq. in. (four 
stream flow and the rate of sample flow — in. holes), The sampling rate should 
may be adjusted for lower rates of stream 3 “ees 


be 108 Ib. 


0 The material of the sampling nozzle. Nore 6.—Samples may be taken at the 
may be carbon steel for saturated steam. 


AS. M. E. Power Test Code 19.11 (1940). 

_ § American Standard Code for Pressure Piping __ 
(ASA No.: B31.1-1942); with 1944 and 1947 

_ 4A suitable steel for this purpose is type 316, “a 


grade M, of the Standard Specifications for 
Ms Corrosion- Resisting Chromium and Ch:omium- 
Nickel Steel Plate, Sheet, and Strip for er 
Welded Unfired Pressure Vessels (A.S.T.M. 
Designation: A 240), 1946 Book of A.S.T.M. 
Standards, Part I-A. Alternate materials are 


he sampling nozzle should be maximum practical length of such a 
of straight pipe of a sampling nozzle is 12 ft . Forlong 
pe | kngth equal ast ten diameters, samplers should be installed at each end of 
rts la I ter of th fe ce the header. Reliance should not be placed — 

z aon in the order of their preferen on samples so taken until they are proved : 


4 inlet header of the superheater. A 

shown in Fig. 3. As the direction of flow _ 

he | the nozzle should be of alloy steel at least within the header is indeterminate, the 

he 

ith 


asstable under the <4 igagaalaaaaaaas as inlet ports of this sampler are arranged i in 


ihe material of the pipe. a@ Spiral path along the nozzle. The 


Two 


FQUAL AREAS | 


by samples taken in connecting tubes ac- 
Vertical pipe dow nw ward flow, 
) Vertical pipe, upward flow, Nore 7.—As a guide in the determina- 
(3) Horizontal pipe, tical insertion, tion of the proportions of the sampling 
and nozzles, reference may be made to Figs. 


4) Horizontal pipe, horizontal insertion. 
sampling nozzle should not be located | 


(6. ‘alves, Pipe, and Fittings, —(a) The 


20- Ye" HOLES IN SPIRAL LING 


COMPANION FLANGE 
OR VALVE FLANGE 


ni 
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“INSIDE DIAM. OF PIPE, 


Steam Pressure , psi 
Fig. 5.—Rates of Steam Flow Through 
= Orifices at Different 


shall extend through the cooling jacket so- \meric 


ze 


8 


= is collected for other methods of method, it shall be cooled to 25 C, » 
within the range of the temperature com 
th (4) The be ensation of the instrument used. 

wit ow the _ Nore 1.—When samples are collected (e) When the determination of dissolvel 
_ time lag of samp et iroug the con aeer for evaporative analysis, the flasks or other gases is a consideration, the sample shally. 
willbea minimum. types of containers should be meticulously OC Ainswe 
_ Procedure satisfactory material for such containers See the Tentative Methods of Test for De} 

but they should be aged by allowing them solved Oxygen in Industrial Waters 


Designation: D 888), 1946 Book of 
put into service, steam and condensate Sor pel Part p. 
water. This aging of pyrex may be has- 
Shall be flowed through it for 24 hr. before 


tened by a preliminary treatment with di- 
_Samplesare collected. Jute caustic soda Metal containers also 


—- remove any material that may have i as soon as possible after collection. After © andard Welding Symbols 2 tion has 


8. (a) When a new sample line is being = 


_ shall be blown through the sampie line to _ Nore 2.—Samples should be analyzed 


-_- posited in it. The flow rate shall then be use, the flasks should be rinsed with hydro- ae 
adjusted to that desired during sampling acid (1:1). | These flasks should be American 


- and the sample flowed at this rate for 1 hr. | reserved amd weed for no other purpose iety has issued a new publication givit force. F 


“Standard Welding Symbols and Rules fer ‘participa 
(© The rate of sample flow shall be be- Their Use.” This supersedes an eatlel ton wor 
tween edition and covers some 34 processes the ques 
various industries throughout: the! want to 
country, 
In the 1947 standard the method) 
resentation has been revised from dead. 
.mple flow rate and stream _ of rules, as presented in the 1942 standgn long-rany 
ow rate respectively, and to a step-by-step presentation in sand jp 


type form. In addition to t 


_ of Total Solids in Industrial Waters of High 
Purity, Proceedings, Am. Soc. Testing Mats., 
Vol. 47, p. 417 (1947 


Nozzle Size, Pressure, | Flow, | Sample | Sample Sample Flow, 


 —_— lb. per hr. | Points | Points,in.| Nozzle |A x 1000 lb. per hr. 


— 
| 
im 
SATURATED STEAM FLOW, - LB. PER HR. j by Cy: 
that there will be ho danger or Ce 
of the sample by the cooling 
(3) The tube shall be of 
| if 
iim 
ts ¥ 
& 
longer before electric co 
q lyzed by the electrical conductivi » the dropping of find to 
the Proposed Method Determination confusing terms “near side” and “far: side’) letters, 
7—Specimen Sampling Nozzles from the nomenclature, the addition the sendi 
= Proportioned for Specific Conditions illustrfations showing the various appli} part jn 
ofthe welding symbols for ready 
69 pages can be procured from ¢ 


International of this vear. Lhe con- 
feret nee uni animously adopted a procedure 


terested broadly in various aspects 
of standardiz: ition, it, is not only 4 

es 
natural but e essential that the officers 
“of the Society and of m many of its” 
technical committees should be alert ; 


4 
to the implications of internatio 


while return 1 for every dollar i it puts into it. 
the present time Amer ric an industry 


of committees and first drafts of standards: 
of the standards bodies of every Common-_ 
w ealth nation are sent to the United 
‘Stetes for review . The Por Stand- 4 
Association circulates these drafts: to 

coacerned “for “comment 
and criticism. Up to the present time, ; 
industry has" ‘seemed to 
the significance of this oppor-— 
tunity and the AS A. has received very — 
little comment to: se back. few com- 
on the other hand, have ve 


In a haw years, othe 


“may be in position ‘to | buy from the 
standards ac tiv ities. A. 8." M. con- nited States on the basis of the specifica-_ 


| 
tributed to suc hw york as was done tions they have estab ablished. Unless 
q both in the Intern: ational A Associ la- American industry has been taking part in 
tion for Testing | Materials and the the develo pment of. these specifications, 
International Standards _ Associa- profit margin may be seriously affected 

tion, and it has endeavored to m: vin- oF: the sale of goods made difficult. _ AL 

tain friendly contacts and to aid the ready, an American industry faces lations’ very” 
alive international activity and American — 

| 

nal | 

ar 


standardizing bodies of m any other c uts in production because one country 
‘industrial operations. American 


has placed taxes on its products so heav 
countries. As in most internation: al y dus 


projects or ities, there | that it cannot bat to must evaluate these activities as to their 
tion can arise, “not ue axes but to 
many phases and facets, and some of F Ae Importance. if the value i is de te rmin d to 


standards, if the other ‘countries of the 

be of real signifies ance, participation tec ch- 

noted in a recent discussion world band themselves together and and commence 

| by Cyril Ainsworth, Technical Di- 
rector and Assistant Secretary « ‘of the to American Standards and which Lao 


velop requirements which « do not conform as soon as possible so that American inter- 4 
‘est can be expressed in . the ear rly de libera-_ 
American Standards Association. bar American products. 
Ns An example in reverse is the standard 


tions of these 
for -belts which has be entatively 

adopted by. Norway, Sweden, and De 
mark. This proposed standard is in line 
with “American requirements. Before 
-completin ig this document, the Seandin 


national activities closely and it is 

believed that the A.S.T.M. members 
who should be and care concerned 
with inte rnational proble ms might 


Mr. Ainsworth has’ nd 


Ds and F ndation Engineerin 


ing” completed for group travel to the 
Second International Conference on Soil 
Mechanics and Foundation Engineering, 
to be held in Rotterdam, a 
21-29 incl., 1948. At the suggestion of | 


T. K. Huizinga, Secretary of the Confer- 


4 international Cooperation by ie. 


DURING the past fe 


the . American Standards Associ ia- can ct not the 


tin has been flooded with documents indi- but broader internat ional 


cating that international cooper ration on proposals. 
standardization is going forward in full A recommendation for an international 


through _Lissone-Lindeman, 


foree. Before the war American industry project for frozeh food packages made by 
fer} participated in international: | standardiza- Norway shows the wide implications | Avenue, New York 17, New York, A. 
rlie Paris, General Manager. This is the offi- 


international cooperation.  Norwa 
not interested in buying frozen foodsfrom 
us. . She ii is, however, interested in baying — 
Ameriean  refrigeratis ion equipment. 
“| “The new projects being. proposed Through internat ional agreements 
should. be examined carefully and from a _ standard sizes, she believes that refrigera~ 
bng-range viewpoint. They should be tion equipment can be purchased from the 


tion work only to a limited extent. Now 
the question is: Does American ind ustry 
want to participate i in in this _— ar inte r= 


“cial Dutch travel agency. 
Group travel can be arranged on United 4 

States Lines ships. Travel to Europe will x 
via a Maritime Commission steamer 
operated by the U. 8. Lines with comfort- 

‘ secommodations and regular steward 
rvice in dining rooms. The ship and — 


n 
- “und in their conception. _ If not so con- United States wit ith the assurance that sailing date are not yet known. Return 

ceived, Americ an industry might lend its Norwegian frozen food packages will fit travel will be via the W fashington 
uence in this direc k f Th d sailing from Le Havre, July 9 and arriving 
1 this irection and thus satis actor1 y in it. 1e American in us- in New York, July 16. approximate 
le inte ellige ont participation. has de cided not to participate in this round-trip cost from New York to Rotter- a 
articipation, however, cannot be con- activity for the time being because its own dam will be $450 per person 

fined to joining a committee or writing house is not in order. It hopes, how ever, For those who desire, airtravel can 


Kiters. To be effective, it must include keep in touch with wee 


the sending o of qualified technielans to take =“ ‘In addition | to its opportunity through — 
in committee meetings in Europe, — ‘the committees of the Inter national — 

since ‘European countries do not have Organization for Standardization, Amer 


arr anged from New York to Rotterdam 
and return. The approximate cost for the | at y 
round trip travel by air is $650. a 
The travel agency has agreed t to arrange 


ug wificient funds to send representatives industry now has a unique 
met the United States. This kind of participa- register its point of view on standards 
Dutch Committee on has 


being developed by countries in the Brit- 
ish Commonwealth of Nations. This is a if sixteen ‘or more persons trave 
— result of action taken at a conference of the | "group by steamer, or by air, the travel — 
‘National Standards Bodies of the Com- ws agency has agreed to give approximately — su 
| 

ASTM BULLETIN | 


tion will ‘Tequire money. If industry is 
*| willing to | give its financial backing as w vell 

' Wits technical skill to this program, how a 
% in my opinion it will receive ea worth- 


not made e housing arrangements. — 
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‘mers has been dev eloped by 8. L. “Mador- 


per cent on the 


travel fares. 


Costs quoted do not include any U. = and Sidney Straus of the National 
taxes ‘applicable. Special arrangements Bureau of Standar4s in connection with a The | general ‘classification of "research = 
for-return at a later date than July 9 can program for the study of the structure bl The 
problems to be considered by the Commit. 
made bythetravelagency. and synthetic rubbers. The 1 Co tainer Re elected 
Applications for group travel may be procedure consists in the pyrolysis, or ainet involves move. 194: 
secured by writing to the Secretary of the thermal decomposition, of the polymer an storage, >, climatic effects, an 6339 
U. Committee, namely, Professor under high vacuum with subsequent procedures, materials, fabrica. 
Howard P. Hall, The Technological Insti- separation of the products into gaseous, tions, and the dissemination: of research Nam 
tute, Northwestern University, Evanston, liquid, and semisolid fractions for analysis. | and deve lopment information to -indust pany @ 
— One of the most effective means for ernme nt and university labors. 
Conference, which include one copy of polymers and copolymers is thermal “te 
the Proceedings, may also be obtained composition of a sample under conditions - a — 
_ from the Secretary of the U.S. Committee. of molecular distillation in the absence of con een ae eS 7 _ Labo 
AS -T.M. is participating officially in oxygen or other reactive substances. — cago 
the Conference having appointed Pro- The apparatus developed at the Bureau M. Tests U 7 = 
fessors E. J. Kileawley, Rensselaer, consists essentially of a double-walled PCA Seminar 
F, J. Converse, California Inst. of cylindrical flask similar to a Dewar flask BARMA 
nology, as deleg: utes. except that the inner vessel is joined to the 
ket by a ground-glass joint. tablished by the ‘Societ in the field Roon 
¢ Program: bap Space between the cylinders is evacuated y bei of -BRrowN 
A special Bulletin No. 3 been i issued toa pressure of 0. 000001 n mm. of mere ury -cemen and concrete are eing used ing 
which gives detailed information on and is connected, by means of a side : arm, continuing series of seminars Mad: 
: Conference, notes on the daily program _ to receivers for the various fractions. — At augurated by the ‘Portland | Cement As HARBA' 
and slated events. Copies are available — ! the bottom of this space is a smail tray on | _ sociation at its headquar ters in Chicago, | _ Steel 
from the U. 8. at which a thin layer (25 to 50 mg.) of the course not only covers the manufac. 
| University. polymer is heated to between 300 and ture and use of cement, but also merchan- _ Wrig 
Bureau of ‘Standa Work During pyrolysis the outer wall of the sont er con 
recent announcements additions t ‘the staff. The ASTM I 
spiral tubing surrounding the vessel. o the Libre 
from ‘the National Bureau of Standards” 


_ Liquid air is first placed in the boas. _tests come into the picture prominently in oom 
AUTE! 
eylinder, and the temperature of connection w ith courses testing 


sample is then raised to the point of de- _ laboratory. 
composition. All the products of pyroly- =—— There is an increasing use of the speci | 1120 


as Racati 
_ sis, except those which do not condense at “fications s and tests of the Soc iety not only | ‘ _ 


to activities which should be 
interest to a number of our members. 
Brief descriptions appear below, with 
. reference in each case to a source where 


> 


tained. base ‘Tiquid- air temperature, then collect on the the educational field, but in many othe} W 
inner wall while the more volatile material lications. t st SHANKS 
KO D Point Method for Styre rene is allow red to expand into a re¢ ceiver. This” nere it tinuing teria 

Purity: gaseous fraction is analyzed in the mass land. 

‘spectrometer; its weight can then be cal- qué arters in connection with the reprinting 


j 
of rene, control, hey Position. ing: of the material and also the use 
adaptet industrial process contro as > A. S.T. M. standards. Mar 


been developed by Dr. J. F. Masi of the 5 
s is a he: hy sign because the | 
t f Stand of this is a healt g e 


lating the percentage of styrene by weight 
|W 


A simple m method for the determination — culated for volume, pressure, and com- _ of technical papers and reports, abstract. ait Man 


in the sample to two freezing points Quartermaster Food and Container - 
tained experimentally wit? specially de- Institute Forms Committee on Con- 
'Bigned apparatus. One of these freezing Research 
"points is taken on a part of the original = £ 
sample while the other is ‘determined from formation of the Com- - Western Society of a 
portion of the sample from which the “mittee on Container Research has been Crerar Library to 


which was devised for the of Food and Container Institute 
which is now in use in all of the Govern- the Armed Forces, Chicago, and ‘George 
_ment-controlled plants 1 making GR-S syn- Gelman, Technical Director. meetings, off 


“thetic rubber. cially joining with the John Crem 


Weare 
Stan 

Clev 
A. S.T. M. members, ith which the} 
Society has cooperated on a number of 


Committee on Containér Research 
ia Note: More complete details of this ow will foster scientific research and training = Library “also an A.S.T.M. ~ member for 
method will be found in a paper by which will provide the necessary technical — - many ‘years, to establish in Chicago a 
oe = F. Masi and Ruth K. Cheney in = information and trained personnel for the: ngineering ‘and science center, The 2 
solution of container problems of the  W.S.E. is moving its headquarters to the} 
Armed Forces. Members of the Taylor Building on Randolph 
: mittee are Dr. William H. Aiken, Good- W hich building is owned by the Library, | = 
Rubber Co.; Dr. B. S. Clark, Ameri- rooms and meek} 


ean Can Co.; Dr. James Clark, ~ ing auditorium are to be dev eloped. 
sultin En ineer; Dr. R. C. McKee, 20,000-volume library of the Wester / 
For further technical details see “Pyrolytio & Society is to be coordinated with the | 
of Polystyrene in High Vacuum Institute of Paper Chemistry; ‘Mr. A. E. 700, 000° volumes of the John Crerat | 
Stevenson, _ Continental Can Co.; and ‘Library. The latter is the world’s largest 
Straus, in Journal of Research, Nat. Bureau Toulouse; Owen-Illinois Glass Co. free public library scien 
‘Standards, May, 1948, andi in Ind. Eng. Chem. 
Dr. Toulouse is a prominent member of and 
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ber 2, 1948 Ci Field Engineer, — ‘Ke CERA, « Plant’ Reilly 
Ne Ww em ers are  Winkle- Munning C Matawan, N. “3 and Che mical 191 Doremus Ave., 
“The followi ing “were 


Dove.as, Preside and General Man- 
The Detroit Testing Laboratory, 
Bagley Ave., Detroit 26, Mich, 


Section, Shell Oil Co., Inc., 50 W. Fiftieth , 
St., New York 20, N. Y. 


a January 10, 1948 to March 
dected fron M CHARLES A., Assistant F Engineer, 


2, 1948, mi: aking the total membership Mvtuican, Mavrice J., Research Chemist, Second Ave., 18th. 
i330 tories Division, Box 188, North End Epwin F., In Charge of En- 
bh ‘Names are alphabetically —com- tion, Detroit2, Mich, gineering, Lee Spring Ine. , 30 Main 
pany members first, then individuals ScHAIBL E, A., Works Manager, Autn-  St., Brooklyn 1,N.Y. 
motive Aids Corp., 7710 West Warren Pou ak, Artur, Consulting Chemical En- 
‘ Ave., Detroit 10, Mich. For m: ail : gineer, 18 Grand Ave., New York 53, 
‘SzczeERBACKI, Steve, Instructor, Detroit In- Poyrec INSTITUTE OF BROOKLYN, 
ARMSTRONG PaInT aND V saat be stitute of Technology, 2020 Witherell, | PARTMENT OF AERONAUTICAL ENGINEER- 


ING AND AppLieED Mecuantics, Bruno A. 
Boley, ant Director of 

Research, 99 Livingston St., Brooklyn 2, 
Gaspar, Assistant General Sales Manager, ‘ uRDY, ALvIN C., President, Bull & Roberts, 
4725 Rockingham Rad., Davenport, Iowa. 117 Liberty St., New York 6,N.Y. 
Barmack, B. J., Senior Engineer, Line De- Co., Lrp., Tae, Jo Rese! CyntTHta Leg, Research Chemical 
M. Gould Chemist South Engineer, General Chemical Division, 


Donald F. Madigan, Head, Industrial 


Fy 
Laboratory, 1330 S. Kilbourn 4 Ave. 


Mich. For mi ail: Edward 


sign Div., Engineering Dept., Common- 

wealth Edison Co.,.72 W. Adams St., Barre, Mass. —" “Nl "Peaacear Allied Chemical and Dye Corp., Box 149, 
818, Chicago 90, Tl. (JARRELL-ASH Ce 3 “Jarrell, Treasurer, Island City, N. Y. F or m 
BROWNE, FREDERICK L., Chemist, U. 165 Newbury St, ‘Boston 16, Mass. 19 108th St., Corona, N.Y. (J) 


Chief Engineer, Socony- 


af Forest Products Laboratory, adison, Reve ie, 707 Cooper St.. w ater- 
Wis. For mail: 3546 Lake De, Yacuum Oil Co., Ine., 


Madison 5, Wis. _ Roti, Kempron H., Metallurgist, Lead In- 
| HARBAUGH, L., Chief C Yhomist, Inland repERIcK, Jacos K., Assistant, Pro- dustries Assn., 420 Lexington Ave., New 
Steel Co., East Chicago, Ind. fessor, Lowell Textile Inst., Lowell, Mass. 44 
| Ricuarp F., Ceramic ‘Engineer, Co-Ordi- Howarp, N., T extile Tec 
| Wrightwood Ave ricago 14, Ill. | ork 13 
‘Keuszy, G., Assistant Chief Electrical Masons, Harry, Jr., Assistant Professor of Konrab, Senior Field Engineer, 


Engineer, C Edison Co. 72 Mechanical E ngineering, Massachusetts Barber Asphalt Corp., 485 Madison Ave.. 
Institute of , 77 Massachusetts New York 22. N. Y. ‘For mail: 


| W. Adams St., Chicago 90, Ill. For mail: 

Hibbard Rd., Winnetka, Ave., Room 1-212, Cambridge 39, Mass. State 

La Crosse Pustic Lisrary, Muriel Fuller, HERMAN | Engineer, Boston, STICKNEY, F. Instrument Specialties Co, 

M.| Librarian, E Jighth and ain Sts., La “Mass. For mail: “di Martin Rd., W elle, Inc., Little Falls, N.J. 

| Lavrersacs, Engi C.J. S. E., Chief Metallurgist, Green- 


~~ Tagliabue ') Manufacturing Co., Inc., 550 a, Tap and Die Corp., Greenfield, Mass. | 


Bld i05 Fort St., New Y or k 
Park Ave., Brooklyn, For eLLs, Ricuarp D., Director of Quality 


75.4. 

1120 Merchandise Mart, Chicago 54, Ill Control, M: turing Labo- U.S. Navy Suppry Corps Scnoor, Test AND 
) Ragatz, E., Chief Che ‘mist, Allen-Bradley Wane pt., sew é DEVELOPMENT Dept., C. J. Heinrich, 
uy Co., i36 W. “Greenfield Ave., Milwaukee “Ts Whoo M vonsu Chief Research Engineer (Bureau of Sup- 
nately, Mass. plies and Accounts), Bayonne, 
SHANKS, Fietcuer W., Engineer of Ma- VANDER Curisty J., Technical Di- 


terials, Rock Island District, Corps of w rector, Red Lead Div., Lead Industries" 
ad- Engineers, Clock Tower Bldg., Rock Is- 420 Lexington A Ave York 17, 
ng | Wire AND CABLE ( ORP., M: anuel H. 
SLOANE, Grorce District Sales Savage, Chief Chemist, 5500 Maspeth Cable er, The hit- 
ct. Manager, ( C. J. Tagliabue Manufac turing Ave., Maspeth, L. I., N. ney Blake Co., Hamden, Conn. For mail: 
of Co., Inc... 550 Park Ave., Brooklyn_ 5, Foops Corp., L. Stackhouse, 230 Chatham St., New Haven 13, Conn. 
For mail: 1120 Merchandise Chief Design and C Engineer, 
_ | Mart, Chicago 54, Park Ave., New York 17, N. Y. 
the | Kurr H., Product Control Merauuzinc Corp., Warren W. 
)uueenawer U. 8. Rubbe r Co., Eau Claire, Walker, President, 1050 Nepperhan Ave., _ 
KLEEcK, ARTHUR, Chemist, U. S. For- Hopper Propvcts, Inc., Portite Division, 
est Products Laboratory, Madison 5, Wis. Campbell, Technical Director, vs 4. 
| Wotrr, Rospert L., Chief Engineer, Radio ‘UE. Forty-first St., New York 17, N. Y.. » 4 dusk Cal if. 
Globe Union, 900 E. Keefe MOELLER InstrumeNT Co., Charles E. Lanpis, Roy Lab., 
ve., Milwaukee 1, Wis. “Moeller, Jr., Vice-President, 132nd St. The Sherwin-Williams Co., 1450 
Parent Burrow Co., Tus, J. V. Petrocelli, 


WwW aterbur y 8 88, 


Chief Che mist, Box 710, hia ‘District 


Engineer, New York City Department Box 61, Quakertown, Pa, 
Purchase, Bureau Standardization, LANSDALE Tuse Co., William J. Hindman, 
Municipal Bldg., New York 7,N. Y. F or Chief Chemist, Church Rd. , Lansdale, 
mail: : 116-40 Park Lane South, Kew 


~Crorr, Hutton III, 1014, Process Engineer, 2300 Westmoreland 


Co., Jemes F. Connell 
Standards Engineer , 300 E. 131st St., 
C., Chief (Chemist, The 
ae oungstown Sheet and Tube Co., Young- | 
Mixton S., Chief Chemist, Thomp- 
Products, Inc., 23555 Euclid Ave., 


4 Cleveland D 


Cleveland 17,Ohio. j= | 111 Broadway, New York 6, N } {J] Philadelphia 
opMAN, C. J., 1315S. Union Ave., Alliance, Downinc, VINCENT F ALLABACH, Ear. P., Consulting Engineer, 
Brake Shoe Co., Chemical Lab., Mahwah, 1933 Commercial Bidg., Philade 


CarEns, Tueopore E., Jr., Chemist, 
ard Pressed Steel Co., Jenkintown, 
A. Vice-President and General 
_ Manager in Charge of Research, Dumor | 
Plastics, Inc., Atco, N. J. 
Lewis, Bruce L., Mechanical Engineer, 
_ ‘Tinius Olsen Testing Machine Co., 500 N. 
‘Twelfth St., Philadelphia 23, Pa. 
Linton, WILLIAM Howarp, Junior Mo 
chanical Engineer, Birdsboro Steel Foundry 
and Machine Co., Birdsboro, Pa. For 
_ mail: 560 Kohn 8t., Norristown, Pa. 

MERRIMAN, Tuvrston C., Consulting Met-_ 
-allurgist, Phosphor Bronze Smelting Co. 

2200 W ashingtor’ Ave., Philadelphia 46, 


Sarg, Gate C., U. S. Industrial Chemicals, 
land, Ohio. For mail: *“Briar Hill Dr. GEIGER, Grorce F., Development and Re- 
67 Wall St., New York 5,N.Y. 
Genin, _Fernanp L., President, The Gerin 
a Detroit District = Corp., Box 653, Red Bank,N.J. 
, Chief Metallurgist, E. W 


Hrsparp, Water R., Assistant Metallur- 
gist, American Brass Co., Waterbury 88, 
Bliss Gon ‘Toledo Machine and Tool Divi- Conn. For mail: 37 Euclid Ave., Water-_ 
sion, 1420 Hastings St., Toledo 7, Ohio. 30, Conn. 
ALDWELL, M. R., Assistant Vice-President, -Kerr-Mvir, Ronatp J., Manager, Lustre 
Jarvis Division, Doehler-Jarvis Corp., Ltd., 350 Fifth Ave., ! Tork, 
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‘Rice, Craupe K., Analyst, Gulf Oil Corp., Conrav B. K., Engineer of Tests, Atlantic TEXaAs Ste | Ch 
} fore Girard Point, Philadelphia, Pa. For Coast Line Railroad Co., Wilmington, tion,Tex,. re) 
mail: 219 Shirley Rd., Upper Darby, Pa. oN, Tuomas, Joun M., Technical Director, Resin 
i Sanrorp, Epwarp R., Engineer of Tests, FisHer, Cra RENCE Architectural En- Division, Jones-Dabney Co., Inc., 1481 §, of 
Steel Casting Co., Chester, Pa. For gineer, 7302 Massachusetts Ave., Wash- Eleventh St., Louisville, Ky. Tech 
mail: 11 Linden Ave., Rutledge, —— 16, D. UsBeEn, James E., Metallurgist, Emsco were 
Srpson, T. P., Director, Research and De- Rickarp Lovts, Electrical Safety rick and Equipment Co., 7626 Denton Dr, | 
velopment Dept., Socony-Vacuum Labo- _ Engineer, National Bureau of Standards, -Dallas,Tex. For mail: Box 7126, Dallas chem 
om SiverTseNn, Jens, Product Engineer, Inter- G., Paper Technologist, Woops, W. A. E., Vice-President, Texas 
ww national Resistance Co., 401 N. Broad National Bureau of Standards, Washing- Steel Co., Fort Worth 9, Tex. = 
Nieetown, Philadelphia 41, Pa than U. S. Possessions Josey 
Braw-Kwox Consrrucrion Co., Cuemicat Inglis Co., Ltd., 14 Strachan Ave.. _,, Moya 4, Madrid, 
Prants Drviston, G. E. Kopetz, Chief __Toronto 1, Ont.,Canada. Power & CHAUSSON, 126 Quai de Valmy, Into 
Engineer, Box 778, Pittsburgh 30,Pa. = Toye, L.G., Metallurgical Engineer, Labo- Paris France, 
Koppers Co., Inc., CHemicaL Drvision, ratory, Locomotive and Car Equipment Aut, S. Mumraz, Civil Engineer, Govern. Assis 
Gilbert Thiessen, Development Manager, Divs, General Electric Co., Erie Works, ™ent of Orissa (India), Cuttack, Orissa, 
_ 2320 Koppers Bldg., Pittsburgh 19, Pa. East Lake Rd., Erie, Pa. India. For mail: c/o S. Siddick Ali, P. resen 
PENNSYLVANIA Rerintne Co., William E. > O. Golmuri, Jamshedpur, Bihar, India (J) mitte 
+: Harris, Jr., Chemist, Karns City, Pa. _Beartig, Ira M., Assistant I rofessor of Civil its 
Stan C. F., Jr., Engineer of Tests, and Possessions Engineering, University of New Bruns | 
Bethlehem Steel Co., Inc., Steelton, Pas Library, Fredericton, N. B., Canada. 
Ey man, H. J., Metallurgical Engineer-Gen- Corron Purcuastnc Dept., Deering Mu- CHENG, C. F., Metallurgical Engineer, The | Fo 
eral, Carnegie-Illinois Steel Corp., Car LIKEN Mitts, Inc., Harry Defore, Direc- International Nickel Co., Inc., 67 Wal "Sell 
negie Bldg., Pittsburgh 30,Pa. = tor, Cotton Research, Box 337, Union, = New Y ork 5, N. ¥ mail: C/o 
RepMonp, Watrer M., Manager of Inspec- _ Imperial Chemical Industries (China) | 
: tion, Talon, Inc., 626 Arch St., Meadville, | Dartincton Manvracturine Co., F. Pp. _ Ltd., 133 Szechuen Rd., Shanghai, China. of th 
Pan Mulllendore, Assistant to Treasurer, Dar- DeCastro, G. L., Chiéf Chemist, Cia. Cu. New 
"Tuomas, Roserr K., Chief, Chemist, War- bana de Cemento Portland, Cayo Mason, on N 
REFINING Co. L. E. Riffe, 2 Portland Cement Co.. meet: 
“4 nical Director, Kerr-McGee Bldg., Okla- _, *HUrTOCK, issex, Sngianc. 
Borsseurer, M. C., Assistant Sales Manager Societa Italiana Importazioni Esports- 
 Macetwane, James B., Dean, St. Louis Texas Steel Co., Fort Worth 9, Tex. __ zioni, Corso Venezia 37, Milan, Italy. | chair 
University, Institute of Geophysical 3. q Erik Hasime M:son, Metailur | folloy 
3621 Olive St., St. Louis 8, Mo. Hitchcock Co.. Sandpoint, | o. gical Engineer, In Charge of Laboratory, 
Mooney, Tuomas J., Production Manager, FRANTZREB, Joun G., Chief Metallurgist, Aktiebolaget Kanthal, Halistahammar, 
Laclede Steel Co., 1317 Arcade Bldg., St. J. D. Adams Manufacturing Co.. 2178. ..Sweden, 
Marrson, Nits, Manager, Linoleum AB | ment 
Belmont Ave., Indianapolis6,Ind. = ™ N, NILS, Manager, Linoleum 
Myers, James E., Manager, WichitaChemi- J. E., Metallurgical Engineer, Ten- _Forshaga,Gothenburg,Sweden. | 
ical and Testing Laboratories, 1111 E. nessee Coal, Iron and Railroad Co., Bir- McLacaian, JoHN ArtTHuR, Johannesburg { 
‘Central, Wichita 7, Kans. j§- = _ City Council, Laboratory Division, Publie } Calki 
4 Scureprer, A. M., Refinery Superintendent, Hoop, Percy E., Resident Manager, Pitts: Health Dept.., Box 1049, Johannesburg, | Bag 
i The Vickers Petroleum Co., Inc., Potwin, burgh Testing Laboratory, 5190 Scenic SouthAfricea, Wy 
| Kans. Highway, Baton Rouge, La. OLsson, SvEN G., Civilingenior, Grev Ture 
Kiorscn, Orro Z., Works Manager, Phelps MEILER, JOHN G., Director, Plywood Re- R is has | 
Dodge Copper Products Corp., 6100 Gar- Search Foundation, 620 E. Twenty-sixth Of Roll; Stock She ysis 
field Ave., Los Angeles 22,Calif. acoma 4, Wash. of Rolling Stock and Shops ept., io 
CHARLES C., Seybold & Wright Pasket, Ernest, Jr., Engineer, Battelle | Janeiro Tramway, Light and Power Co., desig 
, Consulting Chemists, 7425 Sunset Blvd., Memorial Inst., 505 King Ave., Columbus Postel 571, Rio 
Kingman Ave., Pack Calif. Perkins, W Chief Engineer, Engineer- SHEARER, R. E. P., Technical Adviser, The 4 
Dodge St., Omaha 2, Nebr. Gandhi Kd., Bombay 1, india. | Com: 
" Washington (D. C.) District J. H., Civil-Structural Smitu, D. G., Chief Chemist, Anglo-Iranian oD t 
631 N.'E. Tenth St., Ft. Lauderdale, Fla. Co., Ltd., Research Station, Chertsey | 
Britron, R., Chief Engineering Ad- mail: Box 1493, Ft. Lauderdale, Fla. _Rd., Sunbury-on-Thames, England. 
f __-viser, Housing and Home Finance Agency, Price,.DonaLp L., Carpenter,4S. Clarkson | em | 
Technical Staff, Washington 25,D.C. ‘St., Denver 9, Colo. [J] * [J] Denotes Junior Member. a iean 
Person als appointed Director of the Chemical and gineering, lowa State College, has been | 
wh, Engineering Division of the Company’s named Vice-Chairman of the Board. 
recent ly created Research and Develop- John M. Campbell was recently ap seare 
—‘tivities of cur members will be ™entDept. pointed Head of the Organic Chemisty | sad 
j comed for inclusion in this column. James A. Murray, for many years as- Department of the Research Laboratories  ginia 
ig. sociated with the Warner Company of Division, General Motors Corp., Detroit. 
E. R. Murphy, formerly Engineer for Philadelphia as Director of Research, has Mr. Campbell is SAE representative | (Chie 
the Gypsum Association, Chicago, has been appointed Associate Professor of A.S.T.M. Committee D-2 on Petroleum } 
been appointed Director of Research for Materials. in the Department of Building Products and Lubricants. \ 
the Vermiculite Research Institute, Engineering and Construction at the W. G. Kelley, Assistant Chief Electrical Japa 
} IIL, sueceeding \ "Massachusetts Institute of Technology. Engineer of t he Commonwealth Edison after 
Frederick D. Rossini, Chief of the Sec- Professor Murray will take charge of the Co,, Chicago, IIl., retired January 31 after the i 
tion on Thermochemistry and Hy masonry materials research laboratory, in more than 46 years’ service with his com-— and 
a bons, National Bureau of Standards, has which fundamental research on cementi- — pany. Mr. Kelley had been an active | Qong 
) sd8 _ been elected President of the Washington _ tious materials and masonry units is being = member of A.S:T.M Committee A-5 on | eee 
of Sciences, which this year Corrosion of Iron and Steel since 1981. with 
celebrates the fift ieth anniversary of its Reagel, Engineer of Materials, Everett S. Lee, Engineer, General | 
Missouri State Highway Department, has gineering and Consulting Laboratory, 
Bennett Hill, formerty Manager, I been elected Chairman of the Highway General Electric Co., Schenectady, N. now 
Sai velopment Div. of the Manufacturing Research Board; and R. A. Moyer, Re- | i is nominee for 1948-1949 President of the | od 
if -Dept., Sun Oil Co., Philadelphia, has been search Associate Professor of Highway En- American Institute of Electrical Engineer. 


Corp., W oodmere, N. He 
~ viously associated with the Heyman Co. 
York City, in a similar capacity. 
W. Pelton Colonel, U. 8. Army, re- 
cently retired from the Quartermaster — 
Corps Inspec tion Service. He will make 
his home at Pawling, N. 
Donald L. Colwell, widely known 
many A.S.T.M. members and active | in 
committee work for many years, particu-— 
— larly in the non-ferrous field, is continuing 

his contacts with the Apex Smelting Co., 
»: hich took over the National Sme iting 
‘Co. In this new company setup his 
“te rritory has been considerably — 


‘g 


P H. “Woodroffe is retiring Bald- 
or E ingineering, Colle ge of ity win Locomotive W orks, Philadelphia, 
York, and Joseph Mattiello, ’ Assistant Supervisor of Cancellations. 
Technical Director, , Hilo V arnish Co. Herbert Albert Sleaco is now Engineer 
“were among group chemists and with The Hydro-Electric Power Commis- 
eal engineers re cently nominated as sion of Ontario, Moor Lake, C anada. He 3 
fellows of the New| Academy of was formerly affiliate d “with Bea Hall 
Science. Howse, ‘Montreal; in a similar capacity. 
‘Harry E. Outcault was recently ap- W. DeBell, formerly of Stam- 
pointed Manager, Zinc Oxide Sales, ford, Conn., and East Chatham, 
Joseph Lead Co., New York City. Mr, is now Factory Manager, Plastic and Die 
aeealt has bee assoc iated with the Cast Products Corp., Los Angeles, Calif. 
~ company since 1931, when their new _— Robert W. Waring is now Assistant 
zine’ oxide plant went Chief Engineer, The Bullard Co., Bridge- 
into production. He served as M: anager — port, Conn. He was formerly associated 
| of Technical Service ‘and more recently as — with the Bridgeport Brass Co. 4 ee 
Assistant Sales Manager. He has re ‘p- Michael Bock II, previously a affiliated 
resented his company on A.S.T.M. Com- with the _Unexcelled Chemical Corp. roi 
| | mittee D-11 on Rubber since 1931, and is a Cambridge, Mass., as Metallurgical En- — 
its present Vice-Chairman. He is also “in ginee ‘r, is now Chief Engineer with Exo-_ 
member of Committee D-1 on Paint. met, Inc.,Conneaut, Ohio, achie -vement in the field powder peer 
Foster Dee Snell, President, Foster D. Bernice Ss. Bronner has joined the staff lurgy. . sentat ion was made on ues-— 
| 


7 


ts, 


Snell, Inc., is chairman of the general of American C yanamid Co New York day evening, February 17, whe nn Mr. : 
- eommittee planning for the Fall Meeting = City. _ She was forme rly affiliated with Langhammer delive red the annual niedel 


of the American Oil Chemists’ Society in the American Standards Assn. . as Home> ' lecture on “The Industrial Application of ve 
New York City at the Pennsylvania Hotel Economist and Textile Technologist the Powder Metallurgy Process” the 
November 15, 16, and 17, 1948. This Ansel Tucker Rogers has been ap- auditorium of the ns Administration 


e is the first time for over ten years that a 


meeting of the society has been held in 


pointed Manager of Sales Engineering, Building, Hoboken, N.J. 0 
Lehigh Navigation Coal Co., Inc., Lans- 
New York City. J. J. Mattiello, Tech- ford, Pa. He was prev iously Manager of an es 

nical Director, Hilo Varnish Corp., is vice the North American Ceme! nt Corp.. New — 
chairman of the same committe 6, ‘and the ork City. 

following are in charge of specific subcom- Bruno Sachs, former Production Man-_ 
, ¥ mittees: M. F. Lauro, Chief Chemist, bit eee of Collin Corp., Irvington, N. J., is 
| New York Produce Exchange—. Arrange- now assoc tiated with Quiet-Heet Mig. 
ments; Donald Price, Technical Director, Corp. Newark, N. J. 

| Oakite Products , Ine. —Fi inance: John B. i M. B. Chittick has left his position as 
Coordinator of Research, Union 


Bag and Paper Corp. -—Publicity. Sales, The Pure Oil Co., Chicago, and is 


William A. Oliver, former ly associate now _afiinted with Americs Mineral 
Spirits Co., New York City, 


professor, has bee n named a full professor 
in the Civil Engineering Departme nt, W.A. Silliman is now Me stallurgist with | 


| University of Illinois, Professor Oliver 


. American Metal T reating, W illoughby, 
has been giving courses in structural anal- Ohio. He was previously associated with 
| ysis, construction — materials, structural The Oliver Corp., Cleveland, in a similar 


te design, and estimates and costs. eer 
C. Harris, of Monsanto Chemical 
Central Research Laboratories, Day- 
- | ton, Ohio, and Secretary of A.S.T.M. 
Committee D-12 on Soaps and Other 
Detergents, was the principal speaker at_ 


ant 


Thomas ‘A. Wilson, formerly Senior 


Fellow, Mellon Institute of Industrial Re- a 


pointed Research Chemist, The C lark 


rode New Associate Director 


Thread Co., Newark, 
J arecent meeting in Boston of the north- tod is now Associate Director Bureau of Standards 
em New England section of the Amer- of Research, Ethyl Detroit, Mich. NCEMENT has been 
| jean Association of Textile Chemists and He was previously affiliated with General ceived of the appointment of Dr. Wallace i 


Colorists. The subject of f his address wa Motors Corp., , Detroit. | 
bad E. George Stern has been promoted — ~ Vice- President of Manufacturing, John L. 
; from Associate Research Professor to Re- Ray Oil Corp., South Braintree, Mass. field of agg 2 
t search Professor in Wood Construction, | He was formerly Chief Materials En- authority in the eld of spectroscopy, Dr. 
Be x Director, Wood Research Lab., Vir- 8 neer, American Airlines, Inc., New York “i Brode has been Professor of Chemistry at 
ginia Polytechnic Institute , Blacksburg. City.’ owe Ohio State University. His undergradu-— 


Barron, w rho | retired last July ras ‘John E. Schulze, a ‘member ate work was done at Ww hitman College 
and he received his master’s and doctor’s 


Chief Metallurgical Engineer of Carnegie- of the firm of Schulze, Limber & Wilshire = 

t Illinois Steel Corp. after 41 years of i: Chicago, Ill., is now Senior Partner, The degrees from the University of Illinois. — 
with this company, returned Faresac Co.,Dolton, B rode has been active ly interested 
Japan to the United States in December ‘Leo J. Waldron, former Corrosion En- the work of A.S.T.M.. serv ing on ‘Commit- a 4 
after completing a five-month survey of gineer, Federal Public Housing Authority, — tee E-2 on Spectrographic Analysis, <a rb 
the iron and steel, che mical, shipbuilding, has been appointed Corrosion Engineer he is the auth f ‘port published } 
and oil and power industries for Ov avel Research Laboratory, Washington, 

the Society givin information on sources: 
Consultants, Inc. This independenten- D.C. 
gineering survey was made on contract H. Postle has accepted an ap- for standards an and — 
With the U. Ss. Ww ar Department. — eal pointment with the Sprague Electric Co., An article describing the work of _ 

Harold R. Alley, formerly Diree tor of | North, Adams, Mass. He was formerly _ Bureau including several now divisions, 
reh, Arvey Corp., Chicago, Ill, is with Philco Corp., Philadelphia, Pa. eo together w ith ix informati ion on depart ment 7 
now Chief Chemist, Mystik Adhesive Moses D. Heyman has been named heads, October AS ASTM 
Prod. Div. of Chicago Show P rinting Co. f 


Brode es Associate Director of 
- National Bureau of Standards, succeeding _ 
Dr. Hugh L. Dryden. An 
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ments in the National Bureau of Stand- "American te s Robert 
ards. Dr. Gordon M. Kline, very active - Blanks « of Denver, Chief of of Research ual 


A.S.T.M. for a number of years, par- 
ticularly in*Committee D-20 on Plastics Geology for the U. S. Bureau of Reclama. 
Chief of the Organic Plastics Se ion tion . He succeeds Stanton W alker of Promot 
Ww ashington, D. C., Director of Engineer. lamp | 
ed ASS vision 
Ns 
ganic and Fibrous Materials. Dr. R. D Jing for | ational Grave i ‘GEN 


Stiehler, with the Bureau since 1946, has Both of thes have 
been appointed Chief, Testing and Speci been very active in A.C.I. _ work and both Contin 

fications Section, Division of Organic and are long- time A.S.T. M. members, havin ring deserib 


pe | | folder_ 
Technical editor of Modern Plastics for numerous A type 2 


a J 
a number of years, Dr. ag in his ne wo -M. committee projec cts, inelve ding pars _ types \ 
appointment succeeds P. L. Wormeley, ticularly Committee on Conerete 
who retired at the end of 1947. Dr. Kline “Concrete Aggregates, which Mr. W alker 
is chairman- elect of Committee D- 20. is the current Secretary, 
on Plastics, and i is Vice-Chairman of the A 
native of Kansas and a’ graduate of | seribin 
newly organized A.S.T.M. W: ashington | 
District. He has been at the Bureau since Kansas State College, Mr. Blanks: has 
1929. He. will continue his activities as one outstanding work i in connection with backgr 
Chief of the Organic Plastics Section in es: . diversified engineering problems in the | jnto ec 
ad dition to his new responsibilitie ‘Bureau of Ree lam: at ion ’s intensive work ‘tures, | 
rubber field since 1939, was in charge of involving particu ar y ams the wealth 
the Product Testing and Quality Control west. He has receiv ed honors 4 
Branch of the Office of Rubber Reserve, — ‘a 7 \ rds" from various sources for al Minn. 
and did much to establish quality control leum 
act 
New Director of Research years of research and engineering with the North Dakota in 1926. Later as ade 
company. His uninterrupted activity in sign engineer he specialized on communica: a 36-p 
developments and improvements inawide tions equipment, receiving an honorary ‘for la 
ey is 3. W. Chubb, w ho h has variety of fields won him some 150 pat- — doctor’s degree in 1943 from his Alma | phases 


_ always been interested in the work of ents. Especially prominent in the develop- 
AS S.T.M. and has participated in various of new radio equipme nt, _ during radio and electronics engineering. 
phases of it, has been named ‘Director World War ITI he served as ‘consultant « “ 
Emeritus of Westinghouse Research Labo- numerous commi charge with de- adar research program and subsequent Fault 
__ ratories, having retired for reasons of 5° velopment of new military equipment and - formulation of plans for atomic -energy Burns, 
health following an active directorship Last year he was awarded the development. With the shift of atomic plosior 
‘17 years. is succeeded by Dr. J. A. John Fritz Medal—“for pioneering genius energy development to peacetime applica the b 
_ Hutcheson, who has served as Associa iate and notable achievement during a— — ‘tons, he became chief adviser to a group | Fisher 
— for the past four years. es career devoted to the scientific adv ance- ite formed to coordinate and adv ance all | * os 
A member of the 1905 class of Ohio — ment of the production and utilization of atomic energy research within Westing- ‘ N. 
state University, Dr. Chubb became asso- electrical energy. house. He will continue active ‘in both the | 
with: _ Westinghouse immediately Dr. Hutcheson joine W all radar and atomic energy fi fields. Ids. 
0 


fter graduation, rounding out 40° 


discus 


equipn 


directed his company’s extensive wartime 


Mater in recognition of achievements treatm 


Amen 
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Notes on Laboratory Suppl ies 

wre Cata og: era 


NECROLOGY 
M. Y ounG, Consulting En ngineer 


and Professor Emeritus of English, Uni- 


Leeps & Norturup Co. , 4934 ae. rightwood Ave., Chicago 11, Ill. Bulletin alk 
Ave. hiladelphia 44, Pa "A new seven- raert ner P hotoel asticity Polari- ¥ 
Lamp Div. WwW estinghouse ‘page “catalog entitled “Micromax Model CG be be 
Corp., Bloomfield, N. J. (December 22, Indicating Controllers” has just been. obtaining Doug] 
1947). since 1936 : Consulting issued which presents these instruments lems o istri in bookl page f 
of Bab ittee “Metallic for the first time under one cover. This_ _ parts and structures. omete 
ember oF Subcommittee on Metalic publication lists complete specifications in cludes optical diagrams and specifications | Deser 

Materials for Radio Tubes and Incandes- s easy-to-use tabular form for all Model C = OV ering three sizes of assemblies together | § 


Lamps of Committee B-4 on Electri- Cuntrollers—whether they are potentiom- with descriptions of various useful acces: 
cal Heating. - eters or Wheatstone bridges; whether sories. E pages; 


Assistant to President, National Malleable of thermocouples, Rayotubes or Therm- = W. ESTINGHONSE Execrric Corp. Wriet 
and Steel Castings Co., Cleveland, Ohio ohms; hether provide two- teen ty pes of mercury vapor lamps are folder 
‘Geman 16, 1948). of position control or Micromax Electric described in a new 24-page booklet an 

4 —Contro!—either position-adjusting type nounced by the Lamp Division of Westing- ina 
company membership since 1920, and rep- for fuel-fired furnaces or duration-adjust- house. The bookle contains detailed ine | “8 


_ resentative of his company for many years 


C A- tel, formation on electric discharge through 
‘ommittee on and A-7 on 


vaporized mercury; technical data for the ; 
16 types of v vapor = 


ing type for electrically heated units. os 
Illustrated. Write for Catalog ND “a 


oF 
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characte: ristics of vapor in 
jamps at different arc pressures; auxiliary K & 


equipment ¢ available; operating character The Stroboflow—an Oscilloscope for Hy- 
istics of vapor lamps; lamp construction; 


lamp life and lument maintenance ; effect in liquids comprises a precision-made 
of ambient and lamp temperatures on i ~ 


turbine, mounted on stainless steel pivots 
jlamp life; and application information. 
Cop new (A-51 12) may Graphitar bearings between transparent 
from the Advertising and Sales panes, and allowed to rotate, practically 


ting in synch sm with the lic 
. Promotion Department, estinghouse Hoating in chronien with the 


The rotational speed of the turbine is used 
lamp Division, Bloomfie Id a measure of the quantity of liquid flow- 


39, Mass. An lationship between the speed of the rotor 
eight-page folder entitled “New Va ariac am the quantity of the liquid, and since 
h | Continuously Adjust: able Transformers’ [i Stroboflow provides a very precise sy 
describing the new series. In means of determining rotor speed, these 
~ | folder general specifications are given; - two factors are combined in this instru- | 


e type 200-B Variac is described, and also ment and constitute a highly accurate 
method of flow-rate _ indication. The 


types V-5, V-10, and V- 
Illustrated, 83 by in. is determined from the strobo- 


setts Ave., Cambridge 


TawiNc-ALBE RUMENT Co., 
| Penn St. and Pulaski Ave. Philadelphia _ 


aperture in the disk. 


4, Pa. A 16-page booklet, P-478. de- is of very simple construction. 


The use of it will simplify measurements 
- of pump capacity, and will contribute to 
the simplification of many other hydraulic 


seribing the Thwing-Albert Electro-Hy- 
s | draulic Tensile Strength Tester. Among 
vA the material included is a brief historical 
background, breakdown of the instrument 


ment of fuel consumption in combustion 


h 
e | into component parts, diagrams and pic- 
{ ational details, accessory ite ms, and a Torsion Trxster—No. D-2043— 


wealth 0 of other ‘informati 


4 : hill Road, St. Louis 17, Mo. It is de- 
Kina Re PRIGER. ATION Co La Crescent signed for testing the ‘low- 
four- folder, ‘King Petro- flexibility of plasticized ms aterials, 
leum Laboratory Equipment,” describes LTRA-MICROBU RET—The 


7 
, “York 3%, ¥. ‘This instrument ‘is de- 


| Fisser Screntiric Co., 717 Forbes St. 
Pittsburgh 19, Pa . “Laboratory $ Safety,” 
- 4 36-page manual, is especially published 7 
‘for laboratories and presents various 
phases of accident prevention, first aid 
treatment, fire prevention and safety 
equipment. _ Specific dangers encountered 
inlaboratory work are discussed under the — 
headings: Storage Risks, Handling Risks, 
Faulty Techniques, Electrical Shock, 
Burns, Toxic Fumes, Poisons, Fires, E 
plosions and Disposal Risks. Copies 


instrument capable of rapid titration with 
complete elimination of nerve-racking 
manipulation. In this new instrument a — 


mercury in a reservoir sealed off by a sili- 


turn forces a precisely determined amoun 
_of titrating solution through the fine ori- 
fice immersed in the solution being ana- 
lyzed. Constructed entirely of corrosion- — 
resistant materials, the Ultra-Microburet 
has a total displacement of 0.1 ML. with 


the booklet can also be obtained from — 
Fisher Scientific Co. at 2109 Locust St., 
St. Louis 3, Mo., or from Eimer and 
635 Greenwich St., New York 


W. H. * L. D. Berz, Gillingham and 
Worth: Sts., Philadelphia 24, Pa. An 
wticle entitled “Substitutes for lode Ash 
in the Treatment of Boiler Feed Water” 
discusses various methods that may be em- 
ployed to secure prope rly treated feed- 


placements of 1 ML. (in 1/1000 ML..) or 


available upo n special or order. 


A New Type Or » AIR Motor 


= es variable speed from 0 to 6000 
rpm. and can replace electric motors in 0 


sion in view of the soda ash shortage that generate sparks, and more than meets all 


Particularly useful ‘and practical discus- any conditions, does not 
hss existed for some time. This article is safety requirements. Recommended for 


f, 6, and will be furnished free upon re- 6000 rpm., the Mixaire’s variable speed — 
to & L. D. Betz. an be instantly increased or decreased 
adjusting the v valve on the air supply. 
Co. , 168-56 is of compact size, has simple speed 
uglas Ave., Jamaica 3, N. Y. A — trol, automatic take-off, silent operation, 
page folder describing ‘ ‘The -LL. Mobil- — and simplicity of design. Supplied with 
aw with sections covering General ‘pulley and chuck for shafts up to } in. 
Pecription, Scope, Reproducibility, diameter, nickel-plated stirrer, 9-in. shaft, 
Special Features, Applications, ete. and 2-in. diamete propeller. 


Mobilometer is a ‘Special type of falling” 


Wight viscometer. III Frerocraps—The Fulton Sylphon 
3 


Wright St., Newark 5 5,N.J. A four-page 4 


tronic instrument which eliminates guess- 
work in determining length and uniformity — 
of cotton fibers. It employs light-sensi- _ 


folder entitled ‘Containers and Flasks for | 
iquefied Gases” describes products meet- _ 
ing present-day needs in nuclear physics 
id jet propulsion, as well. as in many parallel cotton fibers, and simultaneously oe 

mical processes involving the use traces a length-frequency curve. The 
liquefied ses. Illustrated. of the resulting 


draulies for reproducing desired rates of oy 


control problems, such as the stato 


Semple Developments Co., 1324 N. Rock- 


ments of scientists and technicians for an a 


precision stainless steel plunger displaces ¥ 


cone rubber gasket contained in an alumi- © 
num bushing. The displaced mercury in bs 


accuracy of 0.03 per cent of total dis- Vi 
placement. Microburets for total dis- Co., 717 Forbes St., Pittsburgh 19, 1 
The Jumbo Holder accommodates 
0.01 ML. (in 1/100, 000 ML.) are “als i. a pipe, or tubular clamps up to } | 

_ diameter; it can be attac hed to table 4 
tops, “shelves, or panels. Its unusual 
shape permits attaching the holde 
complex assemblies where the thumb- 
screws of an ordinary clamp holder w ould 


WARE WasHER—Fisher Scientific 
_ The washer consists of a lower portion 
ignated as Betz Technical Paper No. pressures below 100 lb. and speeds below — - shaped like a Florence flask in which an _ 
upper portion shaped like a funnel is in- 
_A side tubulature with rubber 


STIRRER—The Emil Greiner Co. 


Water using little or no soda ash. — 4-hp. range. This device cannot 


Co., Knoxville, Tenn. This is a new elec- a 


tive photo tubes for scanning samples of _ 


and coefficient of variation. 
New, Low- TEMPERATURE 


although it uses t e same temperature- A 
sensitive element. The thermometer has 
a platinum protecting tube, about 48 mm. 
long and 5.6 mm. outside diameter, ol 
can be readily mounted entirely inside a 
 ealorimeter xy casting in low-melting 
'’ alloy. It is helium filled, and therefore 
usable down to approximate ‘ly the boiling | 
point of helium, about 5 K. Four-wire | 
and potential leads are brought 
out through a glass seal. Nominal re- | 
sistance at 0 C. is 25.5 ohms. _ The instru- 
mn ment can also be employed as a primary — 
standard for resistance thermometry be- 
tween —190 and +500 C., and can be 
supplied either with or without N.B.S 
certificate for that range. When itis used 
with the type G-2 Mueller Bridge, tem- | 
perature measurements can be made to an a 
accuracy of +0.01 C., in the calibrated 


“fe added low sensitivity which | 


°F 


bulb permits the user to force air into the | 
lower portion, creating a pressure which 
_ forces the cleaning solution into the funnel 
portion where the glassware is held. A 
strong jet of chromic acid solution, “for 
example, floods the beaker interior which 
then is fiushed with tap water and distilled + 


range of 15 per cent to 100 per 
new hygrometer incorporates 


hygroscopic diaphragm connected with a 
counterbalance which h re 


curv e, in contrast te the fallibility of — 
human and judgment, make it 
possible readily and quickly to determi ine _— 


various average length intervals, verlencs 


RESIST ANCE TuermMometer—Leeds & 
Co., 4934 Stenton Ave., Phila-~ 
-delphia 44, Pa Based on a design by Dr. 
Hoge of National Bureau of Stand- 
ards, this calorimetric thermometer is only 
el GENERAL Co., (275 Massachu- ing. Since there is a straight-line re- one-e ighth the size of L&N’s stand- 
high-precision platinum thermometer 


Type E eds & Nor- 
-thrup Co. This galvanometer has its mov- 
ing system, magnet, lamp, scale and lamp | 
"signed to meet the most exacting require- transformer in a single compact case. 
Sensiiivity is” ample for many potenti-— 
 ometer and bridge circuits which formerly 
required  galvanometers having 
separ: ate reading devices. It also has 


help in initial stages of measurement. — 


‘sions on either side of zeTO. Deflection is 
linear within 1 per cent. Zero is adjusted 
_ by turning a knob on the front of the 
instrument. Sturdy metal case ‘provides 


The instrument’s scale has 50 1-mm. divi-— 


A New Cramp Hotper For Accoume- 
DATING HeavreR Rops IN_ ASSEMBLING 
LABORATORY Apparatus—Fisher Scien- 


ReEcorpING Hy GROMETER—Fisher 
Scientific Co. This hygrometer records 
= humidity changes on handy charts 2 
which can be filed for future reference and re 
‘is accurate within +3 per cent in the 


. 


is a great 


cent. The 


a sensitive 
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recording pen, M Worm SECTION man News of In: Compe 
anges on a cha recording pen, ews nstrument 
activated by a connecting arm from the Kodak Co. A new concept of gear 
_ diaphragm, moves across the face of the — frp based on the use of a gaging ele acora sige 
chart as it is revolved by a clock mech- ment produced. as a single threaded worm 
anism. It for 30 hours without has been announced by Eastman. This Sperry Propvcrs Inc., will it 
Gass Currer—Fisher Scientific C o. greater accuracy than conventional master from Hoboken, N. ¢ 3 to Danbury, Conn, 
This new cutter made of Kennametal  ea7s and can be used to check either spur during the sameesr of 1948. A twenty. 
which has an extremely hard and enduring be helical gears of the right or left hand re- acre site has been acquired and constrye. 


ad gardless of helix angle. This master worm 
rina of section provides a and economical tion of a monitor-type manufac turing 
means ‘of checkin com ositeerrorin gears. building and a three-story office buildin 
retain its cutting edge for alifetime. T he hes recently been. gin lately. — 
cutter consists of a blade 3} in. long: made by the National Carbon Co. that Samuet P. Saptier & Son Inc, 
mounted a conv enie ok hard “wood ATLAS Eu tric Devices Co., 361 W. “opened its enlarged laboratories ‘at 210) 
handle, Superior § , Chicago, Il., has taken over Arch St. _P hiladelphia 3, on Febru: ry 16, 
Contour Prosector— Kodak the and sales of the National T he laboratories. have bee n known for 
: Co., Rochester 4, N. Y. This projector | Weathering Unit Model XIA including re- their general consulting, research, and 
embodies a number of optical principles _ pair parts, supplies, and service to present referee analytical chemistry. The addi. 
never before incorpated in an instru- users. Atlas is well known in the field as wow organic: 
‘ment of this type. It answers the need the originator of weathering and fading organic micro chemicab laboratories, big. | 
more rapid and accurate inspection of | equipment, and for over 25 vears has manu- 
precision parts. One of the advantages of  factured the Weather-Ometer, ‘ade- oratories, | 
this projector lies in an optical unit which = Ometer and Launder-Ometer. ‘Atlas is a and an a sorption spectral laboratory for 
_ provides screen brightness approximate ly redesigning the Model XIA to incorporate _ ultraviolet, visus al, and infrared measure. 
ten times greater than that of conventional the automatic cycling and other control me nts, has nece essitate ‘d this change. 
comparators, eliminating the need for features of the Atlas Twin-Are Weather- 
hoods: or curtains when used in lighted _ Ometer but is retaining as a light source 
; rooms. In addition to the fundamental © the well-known Nationa! Sunshine carbon 
_ improvements incorporated in the contour — are. This redesigned weathering unit will on 
ctor, a number of accessories hav an addition to the regular Atlas line 


een designed for use with it by Kodak Weather- eel Fade- Ometers, and 
Launder-Ometers 


sachusetts Insti. 
my series of lectures on statistical methods by 
Year-O A.C. Tippett, Chief Statistician, Brit 
Year- Old \ Wrought Ir ron ; ish Cotton Industry Research Association, 


an address by Walter A. Shewhart, 
by C. W. Muhlenbrucht T elephone Laboratories, the dates 


be 
being early in May. T Che first five lectures | tions 

tums, sal A FOUR masted schooner, . a the pins used to fasten the heavier _the second series, May 12-14. The first | © 
the M innehaha, wrecked off floor members together, were made of group cover “Statistical Methods for 

cadia, Mich., in the storm of October WwW rought iron and were in an excellent —‘ Industrial Quality Control”; the second, 
= 14, 1893, with a loss of six lives. This state of preservation, both inside and — the subject “Statistical Methods for Tech- 

ship was built at Gibralter, ih in : outside the w ood. No othe r metallic —_—nical Investigation and Experimentation.” 
1880, and its weight was 822 gross tons. © 7 Be were found in the wreckage so it = Mr. Shewhart will speak ate dinner meet- 


ing on Friday, May 14, covering “The 
7 d a 000 nd was carry- is not known if other meta als were used — ang’ 
as valued at $25, Future of Statistics in Industrial Research 


1 the construction of the craft. ted Quality Conteol.”” 
Because of the age of the wrought iron oa The fee for the lectures is $15 for an 


Ss 
- material and the he exposure conditions to _ series; for the dinner meeting, $3. Checks 


¢ Ww hich it had been n subjected it was con- shall Ye tande payable to D. L. Rhind, 
principally the main deck i‘planking, sidered of interest to test some of the Bursar, but should 


and some of the ribs, has parts in tension. The following table Pro 
_ submerged in the sand | and water since gives the dimensions of the spikes and — a 6 
a the time of the wreck. The cyclic 1 rise the single pin which, were tested, , to- Bye 


and fall of the level of Lake Michigan gether with the results of the tests. No 


q > q 
ia he on Speco 


1946-1947, parts of the wreckage were one conform AS.T.M..+Standard Tue Society for Applied 
broken loose and washed into shore" "Specifications for Iron Bars’ (A Spectroscopy , in cooperation "with the 


where ‘they could readily be examined. 41 - 36)? in so far as the tensile — Brooklyn, 


It was found that the k spikes, 7 is concerned. nounces yymposium on pectroscopie 


| day, “May 2 1948. There will be a | 


300 x 40.500 ing ‘and an session. _ The meet- 


64 900 5 will | start ‘at 9:30 a. m. he latest de 
velopments op instruments in the field of 

absorption and emission spectroscopy Wi will 


Sea 


megie Institute of Technology, Pittsburgh, p. 548. ex ibited by ] ing manufacturers, 
A ST M B U L T March 1948 
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Cutting 


of a technic al committee can be undertaken only ater the prot 
ssess 


D- 2 on Products and Lubricants a 


y- 

Ie survey had been made among producers and consumers of cutting fluids, as well Bini 
hg ‘as technical men interested in evalu: ating cutting tools and cutting fluids, Ww sho — ae 

Ug a _ predominately expressed the opinion that more information on the subject : was 


These er oups, hee efore, have joined forces in n Tec hnical Committe K to study 


ing of the following three p: apers, was held in D. J: anuary 18, af ey 

nd 1947, in an attempt to assess’ the problems which confront’ the committee: — ie a 

di- JW ater-Mixed Cutting Fluids, by William H. Oldacre., ¥ 
utting Fluids, by E. A. Keehl. 


Correlation « of Laboratory Testing of Cutting Fluids with Field Tests, Ee? es. 
‘papers | have outlined : some of the ndoubtedly more will 


— 


gine? to ther ‘the mixture 
shouk be boiled or unboiled for best. 
"standpoint of history, usage, or results. Boiling, of course, 

the percentage of soap formed, and a) 


function, is much the 

beginning, by inaccurate —observa- ‘thus tended to produce a soap )solu- 
u 

of 


tions, careless dd & and rather than an emulsion 
cl. ambiguous refe ret nee. partially saponified fat. 


Iti is not easy to determ mine Taylor’ s* comprehensiv 


mixed cutting fluids are treated as ae 
vater plus, and the plus is treated 
with the utmost indifference. Most 
of the water mixtures used dur ‘ing 
‘the war yes hav e been: coil 


T3236 TF 


Ww ork, 
nd | when water was first used as a lubri-_ _ with his definite references to water 
ch- “cant in abrasive processes or i in as a cooling medium, introduc ed the — 
cutting, but it probably ante- ant. But there is little indi- 
dates accur: itely recorded history. cation that Taylor, in spite of hie 
ith ‘the introduction ferrous wre in dealing with other aspects of 
sf “metals in machines, the matter of his problems, ever gave more than a 
- ‘Tusting with the use of water became passing thought to the water mix- - 
important, and in all probability i tures then possible and av ailable. B 
was found that the addition of a a * fairly diligent search rev “a 
little alkali, soda ash, or sal soda that, soluble pastes became com- 
helped to prevent rusting. When in ‘mercially available early 
the latter half of the nineteenth — 1900's 8, and there is substantial | evi 
century machining speeds and feeds — dence to indicate that soluble oils 
were increased, somebody -discov- were in use at least as early as 1912. 
ered that the addition of lard oil to However, in American Machinist, a ie 
‘the soda water mixture produced a "correspondent! surmises that a com- 
anilky emulsion and increased ma- mercial compound mentioned in the 
chining efficiency. § So little real preceding volume was probably 
thought and attention were given n- soluble creosote, and indicates that 
to the chemistry of this” proc ae he f found a soluble creosote, used for 


tion cannot be adequately treated 
‘in this paper, but it should be obvi- © 


ous tat aw of. both 


of different types soap. 
Disr egarding intricacies of 
emulsion theory with reference » to 


"surface te nsion, a cutting emulsion 
be pictured with reasonable 
accuracy as minute droplets of oil 
covered with protective film m of 
wate r and soap, and suspended in a 
ip or soap and salt solution. 
Generally speaking, the behavior 
‘ peaking, the behavior 


that at one time a hot arguments stock dip pur stisfactory an emulsion governed by its 
— fluid. — outer phase, and consequently 


ne Since the first W orld War, emulsi- 
-fiable products, either in the paste 
or oily f form, hi ave become common- 


ting fluid emulsions do behav ve in 


NOTE—DISCUSSION OF THIS PAPER 


INVITED, either for publication or for the at- 
tention of ‘the author. Address all communica- 
tions to A.S.T.M. 1916 Race 


"President, A., Stuart Oil Ca, Ltd., Chi- place. To day ide variety of F. W. Taylor, “On the Art of Cutting Metals, 
Ill. Transactions, Am. Soc. Mechanical Engrs., Vol. 28 


*Ethan Viall referring to Louis Glaser, products is avail ailable 


there 
‘pondents, American Machinist, Vol. 31, No. 1, th 


he und er 


C. H., correspondent, American Machinist, 
Vol “Ss, Jan. 20, 1910, p. 
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ly, they are in either an oily or | 

e form, and consist of mixtures 
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__500__ 1000 _'500_2000__ 2500 Quenching Medium Water 


| Quenching Oil 


ce, 


Surface 


Range of Vapor Layer Formation 


tpiece 


Tes 


| 


“Comection Range 


oe 
2000 4000 6000 8000 10000 12000 | 
Cal. per sq.mm. per hr. per deg. 


—Heat Transfer Characteristics. i Fig. of a a Quenching Test Made with Four Different 


From W. Erlander, H. Avhend, and R. W introp. “Quenching ‘Action 
Relation to Cross ection,” Engineers Digest, 3, No. 7, July, 1946. 5 


the rust- inhibiting and teristics of water fant , alittle number of variables) challenge us to) 


cooling characteristics « of emulsions a soap in water will lower its ‘quench- give more care to theoretical forme 
are in a large measure controlled <a ing rate to below 1 that | of an ordinary : lation, better 2 attention to practical | _ 
concentration and types of soap oil. fact has been ignored by performance, and more exact re 
in the outer phase. On the other “cutting fluid and machinability tech- eording of results of both ‘shop and 
hand, the lubricating characteristics nologists i in their appraisals of cut- boratory tests. 
no doubt definitely affected by ting fluid behavior and their seem- Committee K of AS. TM M. 
e of the oils in the sus- . n m 


is unreason: mnable to assume igure 2, from a paper presented Tests are means of measurement and 
at the re recent meeting of The Ameri- must be intimately ited to fune- 
“points of ‘contact between nal ‘and ean Society of Mechanical Engi- tion. It w ould seem, therefore, 
work , when the 1 water is driven off by neers,® giv es the results of a quench- that any - approa ‘oach to a solution of 
by heat, enough oil remains to per- ing tes st. made four different our problems in water-mixed cutting 
form a lubricating function. steels and using | oil, water, and solu- Is must wait on careful and 
nfortunately the coolant idea ble oil as the que enching media. surate survey of practice, and a 
has been so firmly entrenched in our indicated by the hardness’ of comprehensiv e and intelligent 


. ‘thinking. that “it blinds us us” to im- - quenched pieces, the soluble mixture of the theory of metal cutting. 
facts regarding the the lowest cooling rate. Recog-— a science which build 
of cutting fluids. Heat transfer nition of this fact compels rev ision of -_ Ridge, and produced plutonium i in 


characteristics of liquids are -exceed- many] popul: ur cutting fluid concepts. quantity with little ‘more than 3 


ingly complex, varying widely over Complexities -metal-cutting ‘suspicion of its existence asa guide, 
olv ed processes an and practice Allen our problem should be a matter 


cutting (Fig. 1). C ontamina- claims ,000, possible com-— comparativ ely simple organization. 


tion also definitely _ changes heat- binations | based on the minimum Iti is respectfully suggested t that this | 
transfer” characteristics. ‘Thus, it committee could well content itself 


1s long. been recognized th: ateven H. Oldacre and H. A. Erickson, “Some with an intelligent statement of this 
-Observ ations on the Cooling Properties of Water- 
a ‘small amount of contamination Mixed Cutting Fulids as Indicated by Quenching _prol lem, and it is felt that such a 
Mechanical Engineering, May, 1947, #7, pp. a 
en, ‘‘Single Point Turning Researc! 
The Iron January 1946, pp. 69-72, toward the 
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ingly blind adherence to a ‘coolant mittee D- 2 is interested in tests with} 


ard 
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ting | fluids by proving th: at when 
water was is directed on a cutting tool, 

the cutting speed could be increased 
approximately fortyy percent. It can 
& safely said that this was the start-_ 
ing point for. all cutting | fluid Tre- 
|= ch. Be Then, in turn, came the 
furized ‘mineral oils of today. he 
Cutting fluids hi ave i in. the past 
been grouped in various ways, how- 


ever. following broad lassi 


re | fication should suffice: 
 _ 


Taylor pioneered i in the field of cut- al als such as copper, _ bronze, and brass 


| 


dard oil - miner eral oil mixtures, and 
on down to the i improv ed water 
‘solubles and sulfurized fa atty and sul- 


(b) Non-w -wate r-soluble cutting 


3 fluids. aes 


water are dis- 
cussed in the paper by W. HL Old- : 
acre? The present paper is 
fined to the non- water-soluble 
of cutting fluids, _ for which the fol- 

lowing breakdown” 


is propose ds 


Straight mine ral (100 sec. Say- 
bolt at 100 F. oil): Always us used 
in the as-received condition. ae 

i ah Sulfurized mineral oils (contains u up 
= to 2 per cent sulfur): Generally 
Poe used in the as-received condition. 
‘Sulfur- chlorinated mineral oils (con- 
4 tains approximately 3 per cent 

sulfur and about 1 per cent chlo-— 


receiv ed condition. 


eight Mineral 


Mineral oils a are suitable for light 


A 


4; 


INVITED, either for publication or for the atten- 
tion of the author. 


Address all communications 
AS.T.M. Hea 


uarters, 1916 Race St., 
-delphia 3, 
nted at the meeting of Technical 
mmittee ‘‘K'’ of Committee D-2 on Petroleum 
uets and Lubricants held January 18, 1947, 
Works» Laboratory, General Electric 
Mectady, N.Y. 
Page P53. 
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1948, 


goda-w rater” solutions, lard oil emulsions whe re the: machine design 


rine): Generally used in the 


NOTE.— —DISCUSSION OF THIS PAPER iS 


4 


ut of 


steel, for: non- rous materi- 


and for tapping and threading of 
white metals. Straight mineral oils 

are: also recommended v where lubrica-— 
tion and cooling characteristics are 


‘ments are not severe. oils can. 


also be used in place of water-soluble — 


will not permit the use a water 


e 
cations as ‘autom: atic ‘se w ma- 


chines, trouble might. result 


water r-soluble fluids -replaci ing 
lubricating oil in the bearings. ae 


Sulfurized Mineral Oils: 
Sulfur, v whe n ad le Tec 


(a) Wate r-soluble cutting fluids. ye — minera ‘al oil, increases its cooling and 


lubricating properties by preventing» 
the of the metal chip to the 
tool face. This metallic film or iron 
sulfide for med between the chip and 
is produced by high tempera- _ 
gener ated by extremely high 
‘pressures created between the cut- 
ting tool and the work piece. The 
sulfurized mine ral oils hav ‘e been 
found PE articularly useful in the tap- 
——— s and their ability to act as 


= 


oils, of ability. to. acta 
‘superior cutting fluids on the so- 
called “tough steels,” that i is, alloy 


‘the tough bronzes, have prac- 
teal all of the lard oil 


as copper, or a 


to 0 formation of 
ts this true in humid Ww eather. 
disadv antage is easily 
overshadowed by the many adva 
tages shown in the use of sulfurized | 


oils as a cutting and cooling me medium. 
Sulfur-Chlorinated Mineral Oils: 


oils either alone or in combination 


plains this functi 


poy the | ‘mineral oil base ceases 


enhance ces tl 


thirty years ago. it had been 


per c 


fore had been realized w ith mineral 


BULLETIN | 


‘well understood. One ex- 

on as one of acting — 
as a“ ‘bridge’ betw een the time that 
fune- 
tion as a a cutting fluid and that 
in| heat r rise before the sulfur 

egins act as an antiweld ma- 

terial. is generally conceded to- 


aight: mineral oils or fatty 


oils, 


1e value of the cutting — 


r Vegetable Oils: 


7 hasty pe of oil w 


day that chlorine hether added to 


poe eloped 
known for years that the amount of . 
sulfur that could be incorporated i 
@ miner ral oil was limited. Up to 2 
per cent could be “cooke d’ ’ into a 
mineral oil but a radical change i 
‘temperature or long stor age in 
drum or tanks would cause the sul- 


fur precipitate. Finally, after 


h work on the part of inv ay) 
tors, it found that not 

could combined with fatty 
oils such as lard oil and sperm oil 
but in larger quantities t than hereto-- 


oils. Sulfur of the order of 10 to 15 


per cent can be bonded with a a 


fluids, pr because bef ore 
ing they are usually blended with 
from five to tw enty parts of a light- 
bodied mineral oil (100 sec. oil at 
100 F. Saybolt viscosity). This 
makes a ve ery handy tool for indus- 
try in thak by being able. to blend 


Fatty or V ege- 


earlier, it imparts ¢ 


Chlorine can be added to mineral -hodied | 


oil which can be used either i in in ite 


— 
| 
— 
— 
nd 
— 
On, 
— 
d 
ing 
; — 
1d 7 
d 
used steaight; ge yb 
self a with 100 sec. Saybolt at 100 F. B 
ha | 5 per cent sulfur and approxi- twenty years ago. if these highly 
ately 1 to 2 per cent chlorine): .ulfurized oils are used in the ma- 
ray ‘ery seldom used straight; — 
brally blended with 100 sec. Say- 
— 
- 
A combination of sulfur and chlorine 


"unmodified form on difficult thread 


ing or broaching operations or | “cut 
back” with a blending oil for a va- - 


7 a riety of machining operations. 


Itis of importance at this tin 
mention a few words concerning the 


£ much as 4 Laat ‘cent t naturally com- 


4 Corre elation of 


sting cutting fluids j in the F jabo- 
ry versus fie ld testing, it is ; de- 


sirable point out first what wholeheartedly in controlling all 
meant by. the 1 term bi field testing.” v ariables as closely as possible. — 


refers toc controlled tests 
™ in the cutting fluid user’s plant 
under actual production conditions. 
LA This may be different fr om a field — 
history on given’ cutting fluid 
where experi jence over a relatively 
long time ‘may indicate cer tain re- 


Tt must be admitted that corre- chs ange from day to di Ly - there can | 

lation between field testing and labo- be! little hope of getting any reliable 
ratory testing of cutting fluids has I results from a cutting fluid test. rn 


been something less th: an satisfac- | 

tor y. The blame for this dise rep- 

-aney cannot be e placed entirely on 

either of the test methods for both 


ek Examining field testing, first we 

ean cite the following adv antages 
over a laboratory test. The -eondi- 
tions of the test are actual produc- 

tion conditions using the same 

chines, tools, and materials. There 
an be no ‘complaint t that the test 


i ions do not follow actual prac- 
tice. cost of a test 


worth of natural ‘sulfur in mineral 


be uniform in 1 analy: sis 


The quantity, velocity, and direc- 


such sources as Ameri. 


Society for Metals, Carboloy 


= 

closing, {like to recom- 

mend for ‘rev iew a an article called 

luids, ‘published in "American 

Machinist recently. The informa- 


Oil Corp., D. A. Stuart Oil 

Texas ¢ ‘ompany, and the Univ versity 
a Michigan, ete. It is quite Con 
plete and since it represents t the com. 
bined e fforts of leaders in the Cutting 


“How to W ork Cutting 


ory Testing « of ng Fluids ds ‘Wit 

a field test. The management | for accurate ‘determinsti 
of the pl: unt in which will} be — 
run “must. be willing: to cooperate Complete tool f: failure can seldom 
be reached in a production test un- 
less the operation inv olves Tough 


The machine tools used must be | 
good ondition and free from 


“to ‘complete failure. 


ae 


equipped with necessary instr 
‘ments to determine. pow er input to 
the machine. Although i it is rela. 
- tive ‘ly simple to att: ach a wattmeter 
_ to the machine, it will be difficult to 
determine ch anges in power require 
ments due to tool wear unless an ex 


tremely ‘sensitive type of Ww vattmeter 
Tools must be of uniform qué ality 
Also if several tools 


and accur atel round to yredeter- employ ved. 
8 I are used in one machine it would be 


mine ther than difficult to discover the offending | ™ 
ground in a fi 


und her 
“pow ver 
round by hand ind 
& y _ an alone. 


in the cutting fluid. 
mi: naterial cut must, of course, 


for the entire t test. If materials 


the setting a 
angles of the tools in the ‘aching For t 


The most to de 
termine tool failure seem to be 
curacy and changes in finish. | Rigid 

inspection of ‘the finished product 
tion of the cutting fluid stream must t will determine diraensional changes 

and the use of some type of surface 

fi 
analyzer will show changes in fit- 
ish. “Mere visual inspection of finish 
is usually not reliable unless the in- 
inspectors are exceptionally wel 


trained in t this s type of work. ae 


must b be carefully cont rolled. 
Speeds, feeds, | and depth of cut 
must be unvaried for the duration of | 4 


remain constant as well as the tem- 
"perature of the cutting fluid. 
Some accurate means 

ol failure must be used. 
This” ‘point usually is the 


"4 -stumbling block in obtaining reliable 


results in a field test. It must be « An n important advantage of field 
“howev er, in gettix “good initially, whether finish. testing over laboratory testing is the 
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_ INV ITED, either for publication or for the at- 
tention of the author. Address all communica- 
tions to A.S.T. ~ Headquarters, 1916 Race St., 
 Philadelphia3, Pa CT 
Plant The Pure Oil Research and 
Dev Winnetka, Ill. 


tool failure. The judgment of the 


fact that the test is of sufficient dur 

ation and uses enough tools and mi 

terial to cancel minor errors due to 
nonuniform material, tool 
machine oper rator is seldom reliable failure times. 


- 
ASTM B UL 


accuracy, power re- 
quirements, or complete t tool failure . 


be used as s the criterion to determine 


Cincinnati Milling Machin 
Co., ‘Shell Oil Co., Socony-V acuum 
ty 

Co. The 


fluid ‘ek d, should be rated high on} 
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 tynes of test have their weak oints. 
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can be divided Fortunately, laboratory types of practical machining oper 
these variables can be more closely. ms without considering the ‘differ- 


into the follow! ing pes: 

cheenical controlled than in a field test. F or s in the requirements of a cut- 

‘Mechani al analysis, instance complete series of tests, g fluid i in various types of 
ests: to me asure can be run on one piece of material. 


Tf this piece is uniformly heat 
cutting fluid such as treated and free from inclusions, Ww Correlation Between Tests 


bricity, weld proper-_ can be fairly certain that The failure to 
properties, wet- terial v ariable is t: aken care 0 of. sults” ay 
ting a simple tool shape is used 
erties, etc.,and 


adequate grinding fixtures are em- 

\ctual met al cutting ployed, tool shape may be. -accura tely field tests. us tot use 
The first type, chemical analysis, controlled. The importane e of data more intelligently we must get 
isused mainly i in quality control oland. curate tool grinding cannot be over-_ clearer underst: nding of the 

-yequires no discussion here. emphasized in a short-time test. of chanies of metal cutting and the ac- 
tests outlined the second this kind. tion of a cutting fluid in various 
“group can be valuable in the devel- "Tools can be run to ¢ com plete achining oper rations. — 
‘opment of superior cutting fluids failure if desired. d. F requently com- 
when used in conjunc tion w ith actual plete tool failure gives a more re- know tha at a good cutting 
“metal- -cutting tests. Results of producible tool life than any other fluid increases tool life and produces 
physical tests of this kind are help- a. riterion. The shape of the cut is — abetter finish on the work than that . 
fli in 1 explaining why a pi wticul: ar important i in n obtaining 1 repr roducible co obtained in dry cu cutting. . We know _ 
cutting fluid acts as it does in a life figures. F or instance, ina that. tool temperature is reduced, 
metal-cutting test. The results of simple ‘turning operation with cutting forces are reduced, and the 
physical tests alone, however, may — single point tool, more re producible _ size of the built-up edge on the tool N 
be quite misle: ading if they are not __ tool-life figures u usu: ally can be ob- is reduc ved. As yet, how ever, we do 
combined with the knowledge g gained _ tained’ when» the shape of the cut is not know exactly how the cutting 
from metal- cutting tests. Ses h that the tool fails on the s side ir fluid perforn ms these changes. eli Jool- 
7 Laboratory testing of cutting cutting-edge rather than on the ing, of course, is obvi ious, but just 
fluids i in actual metal- cutting tests nose of the tool. a fairly large 
can be run on almost any type of nose radius is more ste able than a alte rs the 
machine tool. It is highly desirable, small n nose radius or a sharp-pointed built-up edge has not yet been dem- . 
however, to use a relatively simple _ onstrated to everyones’ satisfacti 


operation using a single point tool so ‘The most important part of labo- Numerous" theories have been 
that all variables: inherent to. ‘the ratory testing of cutting fluids isin pounded and no doubt many more 


machine and its tooling can be kept - the intelligent interpretation of ‘Te- will be presented in the future, but 
toaminimum. A I: aboratory metal- | ae ‘ It ‘is necessary to have a a none as yet has been a accepted by _ 
cutting test d liffers from a field test knowledge of the mechanics of metal industr ry 
principally i in the test duration. In “cutting and anu understanding « of the he part at testing 
the laboratory to obtain functions of a cutting fluid in differ- 

cutting fluid per ance e data ent types of machining: operations in 


order to apply the data cating: does its job 


ve on a maultiplicity in tion rather than T e Art of 


tests to smooth ‘out differences from. one type of mmetel- -cutting test Fluid 


Laboratory Test: 
—_ i 
— 
— 
ity 
— 
5 
4 
4 
4 
ugh 
t is — 
— 
an — 
ter 
Ire- — 
vals iim 
ing 
nts 
For this reason each variable must a — 
be 
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stems 


AS.T.M. . Code for. umi Joys and 4 


Alloys 


| only t 
systems are used _ follow the code letters— Although manganese is specified ag 
4 by the Socie ty for designation of light — _in one they refer to percentages of “gley-  witinoum percentage, it is not indicatel 


alloys, but the same system is not used ing elements” ; in the other, they indi, in the code designation since small per- 
for both aluminum alloys and magne- cate the number of “alloying elements.’ centages of ‘Manganese, are present anj 
"sium alloys. =x he systems are similar, essential i in all of the n magnesium alloys, 
The mean of the range specified for 


however. Each consists of one or r more. Alloys: 
or Magnesium alloys, the numbers aluminum is 6.5 per cent; rounded of} 
give the nominal percentage of each tO the nearest whole ‘number, this bs 


letters followed by one or more numbers. — 
‘Examples: aluminum alloy ‘os 


magnesium alloy “alloying element” indicated in the comes 6 per cent for the nominal per. 
Cove Lerrers designation by a letter. The numbers centage. The mean of the range speci 
Lhe ww are arranged in the same order as. the fied for zine is 0.55 per cent; rounded of 


, In both code systems, | letters identify _ corresponding letters. ~ When a range is _ to the nearest whole number, this be 
“alloying elements.” “Alloying ele- specified for an element, the number comes 1 per cent for the nominal per 
ments”’ referred to here and below in- shown as the nominal percentage is the 
elude only those spetified in A.S.T.M. mean of the range rounded off to the Aluminum is indicated by the letter} 
standards as a range or a minimum. nearest whole number, using methods and zine by the letter Z. Since the 

= WwW hen only a maximum percentage is described i in AS.T. M. Tentative Recom- ‘ton are arranged i in order of decreas | 


specified for an element, that element mended Pr: actices for Designation amounts, the letter part of o code 
1 _ considered an impurity and is not in- =Nymerical Re equirements in Standards designation for this alloy is AZ. ae "™ 
eluded in the letter designation. The 29-40 Tic only a minimum The nominal percentage of aluminum 
| oo base metal is indicated with a letter « only centage for an element is specified, the for this alloy is 6 per c cent, and the | a 


a, when it does not contain “alloying ele- minimum rounded off to the nearest - hominal for zinc is 1 percent. Sincethe} 
ments.” In both code systems, the whole number i is considered as numbers are also arranged in order of 
ters designating the “alloying nominal percentage. Magnesium alloys decreasing amounts, 1 the number part 
the code des signation is 61. 
a By combining the letters and the 
“numbers, the code designation becomes 
this is added the suffix X to 
indicate that the impurities iron and 
nickel are controlled to low ‘limits. Thus 


the alloy is designated as magnesium} 


: only the total number of “alloying ele- the ¢ 


having the impurities iron and nickel 
controlled to low limits are indicated by | 
the suffix X, which signifies high purity. 


~The letters used are as ‘fol- 
lows: 


a D—Cadmium R—Chromium aluminum alloys, s, the numbers 


which follow the code letters indicate 
|  G—Magnesium T— —Tin 


K—Zirconium —Zine = -ments,’ ’ including those designated by (Spec 

ys that not. more than two “alloying ele- ASTM. ‘Tentative  Speeificatin tine-| 


B26-47T for Aluminum Base Alloy Sand give 1 
Castings® covers fifteen alloys, one of quiz 
which requires the following chemical | just 


a 


the sy all ments” are present. between 

_. “alloying elements” are identified in the .- and 40 signify three such elements, 

code except small percentages of manga yhile numbers >ver 40 signify four or 

: nese which are present and essential in more. The alloys in any group (such as 

all of the alloys. So far, the number of “Z between CS20 and CS40) are numbered 

letters in magnesium alloy designations — in sequence as they are accepted for 


has not exceeded two. inclusion i in s T. standards. 

aluminum alloys are, however, agnesiuim A oys: . max. od 
— 
_more complex and would require | AS.T. M. Tentative Each 0.08 


many a 0.15 max, 


“many as five letters to identify them in B 107-47 T for Magnesium-Base . Alloy 
‘the same manner. Since ‘this would 


Bars, Rods, and Shs upes* covers four 
‘result in too long a designation, notmore alloys, one of which rc the follow- — ‘The. only elements considered i i t ad 


Blement Percenta afl 
ge 


Aluminum Boys: 


“than two ‘alloying elements” are identi-_ ing ‘chemical composition: code designation for this alloy are cop 
in aluminum alloy code designa- “per, silicon, and magnesium. They are 


greatest difference in the 


0.05 max. 21946 Book of A. S.T.M. ‘Part 
- code systems is the significance of the 


0.005 max. 
max, A.S.T.M . code designations and chemical 


Frankford Arsenal. See age (TP59) of this isout 
41947 Supplement to Book of A.S. 
& 1947 Supplement to A.S.T. M. Book ‘Stand 


March 1948 


attention of the author. Address all communi- 
Cations to A.S.T.M. Headquarters, (1916 Race 


_ Bt., Philadelphia 3, Pa. ss specified as a range, and thus are indi- 
0 Rey nolds Metal Co., » Louisville, 


cated by letters in the code designation. 


M BULLETIN 


Otherimpurities........ 0.3 max. composition limits for some aluminum alloys 
_NOTE—DISC USSION OF THIS PAPER remainder and magnesium alloys are listed i in the compen. 
IS INVITED, either for publication or for the Thee article, ‘What's in an Alloy?” by John C. 


The elements aluminum and zinc are 


(P58) 
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| 
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| 
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| 
i 
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| 
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Sine not more than: two “alloying 
elements” 

only the silicon and copper, which | have 
greater nominal percentages than the 
: magnesium, are indicated by letters in 
the designation for this alloy. 


Silicon is indic: ited by the letter S, 


copper by the letter C. Since the letters 


arranged in order of decreasing 
amounts, the letter part ‘the 
designation for this alloy is 


ANSW ER the 
ton “Wh: at alloy?’ requires” 
more time than ‘it shoul '¥ In any at- 
tempt to recall the chemical composition - 
of an alloy from the alloy designation, 
it immediately becomes evident that 


ithin the past sever: al years, a num- 
ber of proposals” to ‘modify, these code 
systems 


The number part of the code desig: 
< tion is a number between 20 and 40 to 


on on Codifies ation of Alloys. 


indicate that the alloy contains: three Although the various proposals did have 


“alloying: elements.” This illoy as merit, none was adopted since it was 


consensus of the subcommittee that the 


the first one assigned a number in this _ 
nodifications ot improve 
“series, so it is designated as modificat n t the 


“alloy SC2I. 


Cope. SYSTEM 
sep Cove YSTEMS 


codes enough to justify changing the | 
_ established designations. However, the 

- committee is of the opinion that much © 
4 better code systems, or a single system 
4 for light alloys, could be dev 


been 


the test is estimated to be about 40. 
- the second part of the test, complete “< The symbols already in use in 

the ror asked for in the quiz, A.S.T. M. magnesium and aluminum 
consulting your u usual references and specifications are retained. Of the ele- 
record the time required for completion. i ments: to be adc added, the most common, 


in 
otter 


AS.T.M. 
Spe cification 


Base 26-47 T 
Alloys B 26-47 ' 


B 26-47 


M agnesium- 


some alloy designations aid the met memory 

in recalling chemical composition while 
many others do not. When en it comes to 
indicating the chemical composition of 

an alloy, the A.S. T.M. designations of | 
magnesium alloys are the best in the 
non-ferrous field. The design: ition of 
magnesium alloy . AZ31 shows at once 
that it contains aluminum and zine, and 
also gives the respective percentages in 
round numbers. F or contrast with the ll 

magnesium alloy designations, consider 

the copper. alloy designation, class 4A. 

(Specifications (145 - 46 T), or the 

designation, “alloy No. for 

tinc-base alloy. These “designations 

give no hint of w what i is in the alloy. The 

quiz that follows | goes a little fartherin 
illustrating the situation and at the same B 23-46 

time affords an opportunity: to test. 
one’s ability to recognize the alloys by ow w consider what an alloy designs 
their designations. general, 


a Most. of the alloys in this quiz have = consists of a hese: metal containing Parte ae 


Class or + 


Grado Element | 


Per cent___Blement Per cent 


= 


ones are represented by a tter 


pia 


two or more alloyi ing elements for which certain alloying elements (specified 
maximum and minimum percentages are within controlled limits) and i impuri oe present A'S 
specified. Without consulting any fur A system « of designation | which would 
ther references, see how many of these indicate the major alloying elements and 
alloys you | know well enough to name © ~ their respective percentages would en- cating all alloying elements contained in __ 
the two m: major alloying elements and able completing the above quiz without the alloy designation would result in | 
their respective percentages. Score one reference to specifications. Such a me once which are too long and in 


on- alloys, the of 


SoS 


point for each element that you name tem of designation should indicate two some cases identical designations w w ould — 
correctly and one “point for each per- major alloying elements and should 4: be obtained for compositions differing — 
centage that you get right. For up to four digits to show the only i in impurity requirements. 1 the 
plicity, nominal percer To the number of sy system proposed here, alloys w which | 
rounded off to the nearest v vhole num fer in details beyond 2 alloying elements — 

their percentages are distinguished 
letters. The ere by adding a letter to the design: ition. 

sulting designations would resemble the 


Address all communi- 
5 1916 Race 


tttention of the author. 
modifications as described below, is These letters are as shown i in 
*The element symbols are listed i in the a 


NOTE. — oF TI ‘PAPER IS 
present -AS.T.M. magnesium alloy “complexity of the alloy | by showi ing the 
tations to A.S.T.M. He he 
&t., Philadelphia 3, Pa. 
Wadixofthispaper, applicable to all non-ferrous alloys. 


INVITED, either for publication or for the 
designations. Such a system, with number of alloying elements contained. 
‘Frankford Arsenal, Philadelphia, 
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(POSITIONAL AL DESIGNATIONS FOR NON-FE RROUS, ME ‘TALS. 


T: CO) 


B37-46T | IV 
B37-46T |IL 
B 37-46 T | Special 
B 211 - 47 
B 209 —- 46 T 
B 26-47 T 
B 179 - 47 T 
47 7T 


85.0 
0 min. 


26 - 47 
B 179-47 T | 
B 26 - 47 T 
B 179 - 47 T 
B179-47T 
B85 
194-43T 


COPPER BASE ALL ove, 


rem. {84.0 Cu min. ce j 

194.00 Cu min. 

150Cd 


|99.70 Cu Ag min. 


100 As, 0.003 Bi, 
10.075 O, 0. 040 Se 
|? 050 Sn, 0.014 Te 
199.88 Cu + Ag min. 
0.012 As, 0.025 Se + Te 


003 Bi 
90 Cu + Ag min. 
(199.90 Cu + Ag min. 
78.00-85.00 Cu 


copper 
.|B 150 - 46 aT od 

.|B 171-47 


to 


78.0 Cu Min. 


99.90 Cu + 


B111-47 |70-30CuNi| ... |29. 05 | (1.50) le 


+ rem. 


.1B122-47T 


.0-86 . 


tage 


| B29 - CDL Be 


B29- 


_ 


99. 90 Pb min. 


B29 
B 32 —- 46 T 
B 32 - 46 


2s 


q 


or 


4 


L 
t toro 


B 32 - 46 T 
~ 46 T 


-__® CRL, Corroding lead; CHL, chemical ean AL, acid lead; ¢ 
8U L, soft undesilve rized lead. 


coooocooo 


— 
a | 0:3 |om™! o 0 | 03 58:0 | | 
a | Sitem | 
» 
} 
4 
im 
| 8.00. |1.50- |0.50- 4.00-| ... |... | ... 

43 | CRL® | 0.005 | ... | 0.0013 0.002 | 00.73Pb 

—> 0.002 + Sb + | 0.025 9.000 | 0.0015 | 99.94 Pb min 

QT2IA........ 

C 50 | 40 | 0.005 | 60 Pb 

; CDLA; common desilverized lead A; C 


— 


‘TABLE (Continue: ed) 


AMS80A.....- B 80-47T AS 
AM80B B 93 — 47 T 
--.| B8O-47T | Al0 
AM100B -| B199-47T | Al0 | 
.| B199-47T | A1l0X 
B 93 -47T 
B 94 47 ‘AS100 
B93-47T | AS100 
B 80 -47T 
B 93 - 47 T Al2 
B 107 -47 T | AZ31X 
B91-45T AZ31X 
B9U-46T | AZ31X 
B 90 - 46 T AZ51X 
B 80 - 47 T AZ63 
B 107 -47 T | AZ80X 
B 80 47 T AZ92 
B 199 -47T AZ92 
B 93 - 47 T AZ92 
B80-47T 


Sal 


NWO 


§ 


ooo 


SAD: 


on 
© 


i 
tote 


B73-29 6 19-21 64-66 Ag 
44-46 Ag 
49-51 


B 102-44 a} 0.08 “0. 08 | 0.35 90- 


10 | 4. | 35 4.0-5.0. 90.0-92.0 Sn 
B 23 - 46 T 005 | 0. 5-4 82.5-84.58n 


af 


Fe + Cd 


nu 
| 
— 
| 
f — 
Jeg 
7 Code «Specifications | Class | Al | C | Cr | Cu | Fe } Mn | 8 °£Others 
Ont | 0:30 | 0:20 | 0:30 0.35 | 0.008 0.200 99.00 Ni min. 
A B3Q-22 =| A-Shot 0.070 | ... | 97:75 Nimin 
a 
— 
= 
-46° | | 3.5-4.5 | 0.005 2.5-3.5 | 0.100 | 0.02-0.10 0.007. | 0.005 
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our interests. To one who is inter- Note-—An element 
er If s an dy designation i is quoted in a - in the entire non-ferrous field, as an element contained in the base metal 
‘reference where the base metal being _ this system may appear complex, but in within a specified range or in excess of g 
referred to is obvious from the context comparison with the various nondescrip- by 
i is most often the case), mention of _ tive systems of designation used .. amount present is determined by the 
; ‘mean of the range (or minimum percent. 
the base metal with the designation is present specifications, the proposed sys- age) before rounding off. yy are 
not required. When the base metal is tem presents a great simplification. The 
obvious, the designation i is preceded proposed system has been to all The element ymbols are as 


by the full name of the base metal. _ compositions given in” the / A.S.T.M ‘ Aluminum J Phosphorus R Chromiuy 
Standards, Part IB-Non-F errous 8B Bismuth Beryllium = § Silicon 
oh [etals, and a unique designation is D Cadmium N_ Nickel V_ Arsenic 
The unalloyed metal is indicated by obtained for each composition. Some Q Sliver 
ni ume of 1 the metal followed by ty ypical examples of the designations 
Spec cified minimum purity, all digits re- obtained in the proposed code are percentages in num 


tained but dropping the decimal point. shown in Table 18 The Government bers follow the alloying element symbols 

_A final letter is added to ‘differentiate agencies and A S.T.M. cooperate on in the designation. 

metals of similar requirements for. the many matters specifications. Both In rounding off percentages, the pr pro 


base metal but havin different i impur- ‘ s aking cedure described in A.S.T.M. Standard 
se metal bu ng apur- should be interested in speaking the 


expanded system ‘provides dis- The quiz given above illustrates: the When range is specified for the alloy. 


» * ing ele ment, th rounded off mean 
tinet designations for all non-ferrous time required in arriving at recognition t is sed 
metals and alloys. The quiz given of an alloy composition with present 
for the alloying element, the 


rounded ‘off minimum percentage is used 
- inthedesignation, 


Aluminum 2  CN21 CN42F as the remainder, the percentage used in 


SC51F_ the designation is found by computing 
ana ve, ‘the possible r: ange in ac ‘cordance with the 
an percentages specified for the other elements 
Base 5 T 4 TAME and rounding off the mean of the range. 
Alloys Z63 — as the remainder are 


C31A number of alloyi ing elements specified for 


CWS310A 
98904 the alloy shown i in the f follow ving table: 


wo 


number = 


above proved to be difficult “The in 1 Gov- 

‘most of the present designations do not “ernment spec ifications present the same 7 The spare letters are ‘applied in in a ee 

what is in the alloy. Having de- By adopting the proposed distinguish alloy compositions which other 
a sy ystem of designation: which | system, both would | be using ‘designa- wise result in identical 


tions w hich can be quicky interpreted. 


The elements represented in the « quiz RULES GOVERNING cedes the alloy designation, but | 
. we ted for brevity when the base metal being 


The element symbols were snsigned 1 so tained but "dropping the decimal point. 


that: sh might memorised easily by Elements. Represented: final letter is added differentiate 
metals of ‘similar requirements for 


for the element | in 1 greatest amount 
first, or in alphabetical order if present = 


bite wo 
. use of this system is 
determined by the scope of the user’s 
interest, just as we retain i In our memory - nation of Numerical Requirements 


Boke e I in its entirety is on file ‘at the ards, 1946 Book of A.S.T.M. Standards, Part 1- A, 
only those chemicals symbols that con- AS.T.M. Headquarters. 


=) 


. The amount vel memory w =f 


Tentative Recommen: ted Practices | 


ASTMB 


— 

4 

{ 

44 

4 

| 

= 

minimum percentage is specified for the 

cet! 

tent 

— 

and 

to 

det 

of 

det 

per 

twe 

tior 

| 

Phi 

4 for Desig- 

of 

im 


etermining 


31 jer’ Ma 


ranu 


t for Dete 


Instrument daw: G 
ity of 

Gross 


bulk density to volume ratio of 
‘the adsor bent for qu: lity control in 


4 


tion, calculation of the amount of adsor- 
bent needed to fill a specific number of 
canisters, or determination of the void 


4 gas mas 
tec 
_ check the volume, bulk density, and percentage of voids in packed granular 
er 
powder. ~ When use 2d for gunpowder, the meter must be constructed of non- 
spection means to control the degree of packing in these containers. The 
L N FILLING gas s mask can-— 
perfor mance will be poor. . The instru- adsorbent i is purchased | on a weight basis 
determining the following: the degree 
space existing between granules i in filled 
-DISCUSSION OF PAPER IS 


for a somew limited use, it is published here with 
, thought that it could be applied to the testing of other materials 
sue ha , possibly, fine aggregate for concrete. 
The two instruments that are donated in this paper are iad 
- expensive design. They have proved to be e entirely satisfactory for meas 
' a oe in these canisters and other containers and for measuring out specific — 
atin of charcoal or other granular materials for filling into gas mask 
_ eanisters and other containers; for determining the bulk density of various | 
The two instruments are similar in principle but are of diffe rent mechanical 
design and capacity. Either mechanical design may used, -howeve r, as 
_ the results obtained on both are identical. The instruments are fully pro-— 
It is believed that these instruments would be of considerable value to any am 
- materials such as meals, cereals, soil, sand, gravel, gas mask canister char- 
coal, medicines in tablet and capsule form, coal, adsorbents such as silica g gel, 

sparking materials, and the proper safety precautions (applicable to the ie 
 explosiv e being measured) must be observed. These instruments can also me 
used to great advantage in checking the performance of vibrating machine s oi 
instruments can be constructed of common materials, such as brass tubing, _ 
hardw: are ire screen) , and ey linders of 250 and 

size. S vehine 
_isters it is important that the density of 
_ packing of the gas adsorbent be consis- k 
tently maintained above a certain mini- | 
ments described in this article were de- - and filled into canisters on a volume | 
signed in connection with development basis. ) The meters pack | the adsorbent 
_ and study of gas mask canisters in order to "practically: the same density ‘as is 
packing obtained canisters, 
determination of adsorbent volume, the 
"percentage of void space existing be- 
: ny ITED, either for publication or for the atten- 
on of the author. Address all communications 
iy _AS.T.M. “Headquarters, 1916 Race S&t., 


ing the volume of gas mask canister adsorbents and other granular ms neeriais 
- granular materials; and for determining the the > percentage of voids betw een 
cted by letters patent 2 Their development is more comple tely de- 
, industry where there is a need for a simple device to quickly determine and 
gr granular chemicals, and spherical materials such as lead shot and gun-— 
_ used to pack foods and other materials in packaging containers, and asanin- 
‘them. 
mum value. Otherwise, the canister poses. (Nore.—Gas mask canister 
to provide a very accurate means of | ~ accomplished by the machines used to 
granules in canisters filled with 


mining the volume of packed a. 
material is known to exist. 


; Chemical Corps Technical Command, Army 
Chemis Center, Maryland. 


mining bulk density (unit weight) of © 

granular materials is available. This 
q test method, however, 
for use with a soft materis il such as gas 
_mask charcoal because the tamping rod 


2,832,512, October 26, 1943. 
William E. Gross and J. C. Goshorn, ‘ 

velopment of Volume Meters E2R3 and E4 = 
o% etermining the Volume and Apparent Density 
a Granular Materials,’ Technical Division 

| Memorandum Report No. 1185, War Dept., 

a Chemical Corps, Edgewood Arsenal, Md. (1946). 

a report is now listed as Publications Board 
’ - rt No. 7230 and may be obtained from: Office 
blications Board, Dep t. of Commerce, Ww ash- 


ington 25, D. C _ method also considerable time 


aterial 
sand Jo John Pd Gos 


a funnel 


‘manufacture and for procurement pur- 


“culated by dividing the weight of adeor= ; 


= of a base on which is mounted a tubular 
standard test method for dete 
C. Goshorn and William E. “Volume A standard test method f for deter- 
ao for Granular Materials,’ Patent No. > 
is not applicable — 


crushes some of the granules. The test i 


° ume 


ria 


its and a reg asonable 
amount of skill on the part: of the opera-_ 


A stand: lard test. ‘method | is ‘available 
af for deter mining the percentage of voids 
existi ng between granules i packed» 
granular materials. This particular 
test method involves considerably more 
work than the test method described in 
this paper. Also, a possibility exists 
that the standard test method may 
be as a accurate as the test method de- 
scribed herein. However, no work has 
been done to ‘determine 
The first method used by the C 
eal Cor ps to determine volume consisted 
of pouring the granular material 
directly, into a graduated glass 
_ eylinder * of suitable size and reading the 
volume directly in milliliters from 
the radus ated cylinder. The second 
to determine volume, used 
nent of the ve olume 


{ 


nat prior to the developn 
meters, consisted of pouring the granular 
- material into a graduated glass cylinde ro 
and tapping the base of the graduate | 
against a solid surface, such as a les - 
ob lock, for several minutes to settle the 
gre ranular material therein. The volume — 
was then read directly in milliliters ed 
the graduated glass cylinder, 
Prior to development of the volume > 
meters, bulk density was determined by 
“Chemical Corps: by 
_adsorbent very slowly into a glass 
of approximately 1.4-cm. inside diam- 
eter. The tube was filled to a depth of * 


10 cm., and the bulk density wi was cal-— 


bent by the volume. a 


ai No test method for + determining the 


fill canisters. ro. As a result of this correla 


percentage > of voids in packed 
materials was used by the Chemie: al 
Corps prior to development of 7 the 

DESCRIPTION AND OPERATION OF 
Apparatus DEVELOPE 

he E2R3 meter consists 

frame that contains a standard 1-liter 

graduated glass cylinder which | has been 

modified by cutting off the top and bot- Lat 

tom ends, a slide valve for closing the 
- open bottom end of the graduated glass 
cylinder, a cylindrically shaped dis 

4 Standard Method of Test for Unit Weight of | 

Aggregate (C 29-42), 1946 Book of 
Standards, Part LI, p. 474. 

Standard Method of Test for Voids in 
oe for Concrete (C 30-37), 1946 Book of 
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closed except when dischs arging meas- construc tion. Because of clogging = steel ball located in vertical align- 


ing for Measuring Samples from 100 to 900 ml. 


reer. 


MATE 


Fig. of Volume Meter E2R3 —Volume Meter E2R3_ Used for Measuring 


Samples from 100 to 900 ml. 

persal head, funnel-she ped hopper mounting table” into a receptacle = material instead of wire screen as used 
having 0. diameter opening or below. This tube is mounted on a track in the E2R3 meter. As 


orifice, a valve for closing the orifice, and and can be pushed back out of the way if _ ment than the E4 me he: whic was 


waste tube for conducting the desired. A suitable receptacle designated volume meter E 3, as also 


‘mounting table into a waste recepti acle p. slide valve 5 for collecting the sample. volume meter E4 except that the diam- 
_ below - This meter is shown in Figs. 1 _ %. Dispersal head for se: attering the _ eter of the graduated cylinder and drop 
In Fig. 2 the following, ‘items ai are adsorbent, and distributing it evenly ‘was smaller. Meter E3 was aban- 
shown: : over the cross-sectional area of the doned because it gave higher readings 
abe graduate. This head contains three than both the E2R3 and the E4 meters, 
1. Sample hopper. This hopper ton screens of 3-mesh hardware cloth. to the’small diameter of the e gradu- 
0.5 diameter hole i in the bottom. screens are spaced 1.5 in. apart, with the ated_ measuring cylinder (this 

uppermost screen located 1.5 in. below discussed later). 
the orifice in the > bottom of sample E4 meter a capacity of 


hopper et. ‘mi., and the results obtained with it 
gas cylinder that has been modified by - “corr elate well with those obtained on 


Calibration chart. All new gradu- 
off ates must be calibrated for volume. the E2R3 meter. The E4 meter is 
approximately 2 in. in_ inside However, graduates of good quality are show n in Fig. 3, which tl the 


diameter. A measured sample of granu- usually correct. If an error does exist, des scription applies: 
lar material is seen in the lower por- 


it is seldom more than 1 to 2 ml. a 


ple hopper. hopper has 
4. Sample o of granular material 


= samples through, a hole in the pk aced directly below the opening in constructed. e 3 Ww was identical — with 


then only at certain: oints. 
Supporting gg = a 0.5-in. n. dis ameter orifice in the bottom. 
mask canister adsorbent) in graduated . Upper support | br acket for volume 


Slide v valve for closing of ciple as the E2R3 but it is of smaller 3. Drop ti tube (1. 437-in. inside diam- 


size and is of ‘simpler and less expensiv e eter). a his tube has a (0.2 25-in. diam- 


graduated cyl linder This v. alv e is 


ured samples. to the small diameter of the gradu ate 
Discharge tube through Ww and d drop tube in this meter, it was the sample hooper 1. The ball is sup 
are after ery necessar ry to employ a steel ball in the 1.5 in. below ‘the “orifice by: a 
dispersal al head for spreading the 


BUL 


“ment with the orifice in the bottom of 


horizont al wire which Pp asses through it 


— 
wei 

ero 

— 4 
| ma 
cor 
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a 

the sample is discharged by opening 
slide valve at the bottom of the gradu: ate 

when using the E2R3 meter and by 
dumping the contents from the graduate 

when using the h4 er. Specific. 
quantities of material can be measured 
out b by pl: icing a supply the 
material in the hopper and controlling 
the quantity into the graduate by 
of the | “valve located belov 


the 


21 
To determine the bulk density, the 


ample is firs dried in oven at a 
aterials that would be di: imaged. by 


temperature of 150 C. for several hours. 
od rying at 150 C. must be dried over a 
longer period of time at a lower tempera- 


lay ay ers approximately 
during the drying period. Next, 
the volume of a weighed s ample is 
determined as above, prefer: ably using a 
fairly | in onder to minimize 


d hs av e on accur: racy of 


the: bulk density determination: 


Ww eight of sample 


Bulk density 
~ volume of sample 


In the de termins of percentage of 


packed materi: ls, the bulk density is” 
firs t determined as above and then the 
density of the material is deter- 
by approve edt method: 
“Perce of voids = aes 
true true density 


aif the gr sranular material on which the 
percentage of voids determination is to — 
be made is porous, suc h as gas mask 
ster charcoal, pumic re, ete. a 
terial with solid granules (sue ‘h as sand) — 
having approximately the ‘same mesh 
“distribution and shape will have to be 
_ substituted in order to make the per- 
centage of voids determin: ation. i” 


Fig. 3. 3.—Volume } Meter E4 Used for Measur- 
ing — 0 to 250 — 

and ‘the ws ill of the tube, ‘The ball 


orifice in 1s so at it ev wenky over 
cross-section: ul area ated 


d 


and valve rod 8. 


head ii ise ed to. spreat 
falling granul: ur material so that it 
enly over the cross-sectional area 
of the graduated cylinder. This insures 
at the surface of the measured s sample 
be level, thus: facilitating accurate 
reading of. the v olume. Another pur 
pose of the dispersal head is to reduce the 
head required to secure maximum pac k- 


by a tension | spring. on E meter 


— 
In order to measure the volume of ; ABLE 1.—COMP ARATIVE CRITICAL D 
sample by means of the volume ‘meters 4: 
described herein, the sample i is poured 
into the hopper at the top of the mater, 

slide valve at the top of the meter is 

opened, andthe sample permitted to dis- Et. 
charge into the graduate. The volume ‘E3.. 
¥ to the: nearest milliliter 


lower portion of cylinder, = 
Wooden frame to which volume 
meter is atts ached. i 
Handle for opening valve 9. 
a 8. Valve rod for ening motio 
from. handle 7 to valve 9 
Swinging type for 
flow of material from hopper 
valve is normally held: closed 


A 


: 


3. 64 


Increase in wall area with the E2R3 meter 


“ASTM BULLETIN” 


4 


The materi: rial should 1. 5 in. inside diameter and smaller, the 


existing between granules in 


meter has the smallest dis 


shown that without use of the dispersal <2 


head, 7 ft. free fall of the granules was 
required to secure maximum packing. 
A dintes ance was needed for 


to expe and ally t toa diameter equi 

ling that of the gradu: ated ey 

Dispersal | heads containing 1, 2, 3, and 

4 screens | were tested. Three screens 
. found sufficient give maximum 

packing with minimum height of free 

fall. ll. A number of lifferent dispersal 

heads were tried during the course of ” 

experimental work on the E2R3 meter. 

The screen type was found to be the . 

simplest and most effective. However, 

with meters having dispersal heads of 

were uns in n that they 


it also de to clogged. 
steel bs ill was found to be satisfac tory 
for spreading the materia al in the 

Experimental showed at, 
using | the 2R3 meter with | a material 
having a*bulk density of 0.6 g. per ml. 
greater, the density of packing increased — 
with increase in of free fall until a 


urements was by measuring out 
samples of 100° mi. 
2R3 and ‘then measuring the 
on the other meters. Read-— 
ings obts ained on meter E4 -correl: ated 
exactly with those obtained on meter 


BRR 3, but meter 3 gave readings of 2 


to. 3 ml. (average of 2.6 ml.) higher. 


eter of measuring cylinder, the higher 
readings obtained thereon are believ 
due to “wall effect.”* By “wall effect” 

is meant the increased ‘proportion of 
space or 1 voids next to the container 
“surf ace compared to the main part of 


1 = bed. This ratio of free space to 


wt 
sample volume, or wall area to sample 
volume, ineres with decrease in 
diameter of the measuring -gradus ate 
used. of this ine rease in 


‘Flow. of Beds 
Bulletin 307, 1928, U. 5. Dept. 
U. 8. Govt. 
1930. ‘ 


of Broken Solids,” 
of Commerce, Bureau of Mines, 
Printing Office, WwW D.C., 


DIMENSIONS F VOLUME ‘ME T ERS. 


Area of 
 100-ml. 
Absorbent, 


“Wall Area, Height 
cm. 


percenta | Free Fa 
ft. 
131 


as 


— 

| 
| formed by two 0.62-in. diameter wires 

| itm | — 
effect of varying the diameter of 
4 
i 
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' 
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of the higher readings given mere “The” partic les being at slow rate of feed, has an effect 


the E3 meter it. was abandoned remain in motion after fall ‘simile ar to that obtained by tampings 
However, since the results obtained ot into the graduate until they are approxi- 


the E3 meter were fairly uniform, it is mately 0.1 in. surface of the =, py 
f 


4 assumed that meters with small material which is being measured and of 
measuring eylinders could” probably be which they part. can be - 


built, calibrated, and the readings cor-_ demonstrated by preparing a mixture of The results bt: ained by the first 
rected to correl: ate with those obtained black and white materials, such as char- method used by the Chemis ir Corps ty 
on meters E2R3 and E4. coal and soda lime, and pouring it into (described the | 
Meter E4 has a smaller measuring the volume meter. The materials can introduction), by pouring ‘through 4 
a cy linder than the E2R3, but it was made be observed moving about on and below funnel, wer re unsatisfactor y in that it 
to correlate with it exactly by increasing the immediate surface of the mass as gave the least dense packing ¢ of the vari. 
the height: of f free fall to the value re long as material is still falling. It is’ ous methods used, as shown by the high 
quired to give maximum m packing, which ‘assumed that the energy required readings in Table II, and the « density of 
compensated for the difference i f diam- cause the granules to move about and — _ packing v: aried with the diameter of the 
eter of measuring -eylinders. V olume orient themselves is acquired during funnel spout. Due to the slower ‘filling, 
meter E4 is entirely satisfactor y for | their: free fall in which it is considered - - the packing becomes better as the diam. 
measuring volumes within its range and that they achieve sufficient momentum eter of the funnel spout is decreased, 
should be used for those below the mini- to give maximum packing. E ixperience (This his principle, whereby increased pack. 
range of meter E2R3, namely, 100° shown that with gas m: ask charcoal ing results from decreased filling. speed, 
ml. 4 he having a bulk density of 0. 4 to0.7g.per used in construction of the volume 
meters having r measuring cylinders mi. increasing the height. _of free ll meters described in this article. Also. 
‘of greater diameter than that used for ond 2 ft. does not appreci: extreme care must be exercised after 
meter E2R3 were constructed, it is crease the density of packing. This: pouring the material into the graduate. 
probable that slightly denser packing is also sufficient for maximum a slight jar’ w ill cause the material to 
would: be obtained. packing of very heavy materials such as _ settle considerably, thus introducing an 
successful operation of. the lead spheres as mentioned ab above. error inthe readings. In addition, this 
volume meters described herein depends In order to obtain maximum packing method does not pack the material 
of the sample mass when using the _ nearly as densely as is accomplished by 


on dropping the material th: at is. being 


_ measured into the graduate at a slow Volume meter principle, it is necessary the canis ster filling machines. A method 
rate of flow through a dispersal head to regulate the rate of flow of material — that gives density of packing which cor- 


the granules so that they into the graduate. If the rate of feed i is ites with that achieved by the 


fall evenly over the cross-sectional area too fast , the 1 movement of the surface __ ter filling n machines is one ired. 
of “the “graduate. In ander to obtain is arrested by the weight ‘of The second method the 

‘maximum pe icking of material, sufficient Succeeding granules before they can Chemical Corps to determine volume of 

he ad, that is, height | of free fall or ‘the omplete their orients ation. This pre- anular mi aterials (des escribed i in the 
‘dis the lower ‘most por- vents maximum ps acking. Experi- tion)—tapping the graduate 
‘gaa of the dispersal head and the top of mental ‘tests have shown th: at, within ~ against a solid surface—w as -unsatis- 
limits, the slower the granular materials _ factory in that it required considerable 


the graduate, must be prov ided. “When | k 
ity 
Bayon gas mask canister charcoal, are fed into the graduated cylinder the time, was awkward in operation, and, as 


which has a bulk density of 0.4 to 0.7 g. lenser is the packing obtained. shown i in able II, gave readings w 
per ml., ., a head of approximately 2 ft. is ever, extreme slow feeds are disadvan- Z - may vary” y considerably | with different 
geous in that the smaller orifices use: 1 operators. id 


required as shown by the lower volume 7 
readings obtained at that height. Also to decrease speed of fillingare apt t to clog. —, Samples containing 500 ml. oie were 


this same head was found sulicient for a An orifice of 0.5-in. diameter was ‘selec- measured out on volume meter E2R3 
ted as standard for all meters as it gave - et then compared by the hand j jigging 


‘maximum packing of lead shot having a =i 
diameter of 0.05 in. and a bulk density reproducible readings and would pass” method and also by carefully pouring | 


of 6.98 g. per ml. Meter E2R3 has a ‘continuously without clogging the |: same e samplesloosely into a graduate, 
head of 2 in. and 2 ft The mesh size granular material (6-2 comparison of the results in Table 
‘increased height of the mite was U. S. standard sieve scale) in gas shows thé at the volume meter gave 


provided in order to compensate for canisters. denser ps acking than the other methods. 


3 slightly higher readings (less It is believ red that of No other standard was available for 
packing) obtained therewith hen n using obtaining | packing « of granular materials” checking the performance of this meter. 


a 2-in. head. . This was done that. = granules from a height, and reproduc of resu 
TABLE % 


A 
the two meters. TABLE I II. COMPARISON OF VARIOUS MEASURING TECHNIQUES. 
‘The meters are based the prin- By Pouring Directly into the 


that the impact of the falling Graduate through a Funnel | Hand |. 
Opera or perator 
ticles tends to impart a movement to the we 1,ml. | No.2, mi. 


; particles in the surface layer of the ma- 


5 


aids in orienting the granules so that 4 
they ‘it closely together into a minimum 8 
space. (A similar principle in so far as 
orientation i is concerned is involv 
when packing materials into” a mini- 
mum space in packaging containers ndard sieve seale) 


-Nore.—These were mat de with. ary: of 12 to mesh (U.S 


the conv entional mec hanical Vv ibration having a bulk density of 0.6 g. per ml. as determined by volume meter E2R3. 
_ @ ‘The funnel had a 1.968-in., inside diameter, spout. 
Ww vhich is Ww idely used» The funnel had a 0.875-in., inside diameter, spout 
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peadings on en meters E3 

Itwas found that volume meter measur-_ 

ments were reproducible within 

limit of error while the 

other methods of measuring volume 


meter E2R3. Meters E4 and E2R3. 
gave identical readings. As stated be- . 
_ fore in this article, meter E3 did not give 
as dense packing as E2R3 and E4 and 


subject to. considerable variation 


or ero. 


The accuracy and reproducibility of | 


Tensile St ess 
} 
| 


> 


this reason was abandoned. 


and E4 were checked against volume 


of Pha! volume meters, 


namely by po 


slowly into a was found satis- oh 


factory but had the disadvantage of 
requiring a fair amount of time and the _ : 


_ use of a sensitive balance for pica 


termining 


aS 


J. Lam 


b a 


and B. 


method used by the Chemical 
g bulk density (de- z 


5 the small am 
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trains” 
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NOPSIS 
Tensile stress-strain data were take ‘n on six re presentative plastic lami-| 
“nates using the Tuckerman str ain gage for the first 0.5 per cent strain. T he 


ry 
of elasticity, secant moduli of 


ticity at ‘arbitrary, strains, tangent 


and offset proportional limits, offset 


materials investigated we ere a gi: ass-fabric polyester laminate and asbes Las : i y ie ld strength, and yiek 1 strengths 


be ‘tter than a rel; ationship. The initial e 

~ determined by the parabolic equation was 2 to 8 per cent greater than the 

modulus obtaine od by the linear equation. 

The u use of the -proportiona | limit is to be avoided since the det 

of this quantity is affected by the precision of the equipment, the method of a 

analyzing the data, and other variables. The use of secant moduli of elas- 
a ticity for one or or strain ranges is reeommende d rathe 

than attempting to obt: ain the initial modulus of elasti 


| 
HE ‘determine see ant modulus of 
‘investigation w elasticity based on strain or on a 
precisely the tensile stress-strain stress which is a definite fraction of 

characteristics of typical laminates the tensile strength. hints 2 


for small Strains, to determine em- 


; “pirical ¢ equations to fit the data, and 
| to consider the suitability of terms — 


employed describe they 


tensile stress-strain ties of 
laminated plastics. 
Derinirions FOR STRES 
PROPERTIES 


There has been a ‘diversity of 
terms to designate the stress- 


nates. 4 Some w orkers hav 
emphasis on an initial modulus of 


elasticity and offset yield stresses 


based on the initial modulus of 

elasticity. Others prefer concepts” 

which are related to the usable por- 

tion of the stress-strain curve and 


__DISCUSSION. OF THIS PAP IS 
INVITED, either for publication or for the atten- 
tion of the author. Address all communications 
fo AS.T.M. Headquarters, 1916 Race aa 
D Bureau of ‘Standards, Ww ashington 


Review of Present P ractices: 


terms 
: properties of the stress- strain curve 
of plastics as given in in AS.T.M. 
‘Tentative Method of Test. 
Tensile Properties of Plastics: (D 
638-46 and in the Federal 
Specification for test methods for 


been influenced by the terms: used 
; in the testing of metals. This 
shown by the emphasis placed on 
the initis jal portion of the stress-— 

strain curve. ~AS.T.M. Method 
638 adv ocates the use of an ir initial 
modulus of elasticity and offset, 


yield stresses. In the Fede ral 
Specification L-P-406a, Method No. 


Pl 


ics” de defines an ini initial al modulus 


1946 Book of A.S.T. M. Srandards, III-B 

. 819. 

3 Federal Specification for Plastics, Organic: © 
General Specifications, Test Methods (L-P- -406a), 
Government Printing Office, January t, 1044. 


ast M B L LE N 


organic plastics* seem to | hav ave 


ticity and 0.05. and 0.20 per cent. 


for specified extensions under load. | 
terms have been used in reporting — 
the mechanical properties | of plastic: 
laminates. — Fuller (1)4 hs as used the 
initial modulus" of elasticity, 


tangent. and 0. ‘per cent offset 


cent offset yield stress. ‘jel 
has reported values the secant 
modulus of. elasticity for a strain 
range of 0 to 0.7 per cent and has: 
defined the yield strength a as beit 


and Erickson of the Forest Wiedacts. 


used to Laboratory (3),. in deseribin 


mechanical propertie ies high- 
strength paper laminate tes, have ye re~ 
S ported values for initial modulus of 

elasticity, proportional limit, yield 
strengths at and 0.7 per 
strain offsets, and secant modulus of 
elasticity at 0.2 per cent § strain off- 
Findley and Worley (4) 
ported an initial “modulus” of elas. 


offset: yie Id stresses tension and 


compression, tests | on ‘some ¢ of the 


The use of the 
strength” implies a a 
in the material (see A.S.T.M. Defi ~ 
nitions of Terms Relating to Meth- 
ods of ‘Testing (E 6-36) ).> 


ies The pores numbers in parentheses refer to 
the list of references appended to this paper. 
1946 Book of A.S. M. Stank IlI-B 
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y little i is | conce 


6) “states that “whether it” 
‘strain in laming tes, Me arin Hooke’ s law) is exact ev ven for 
has show n hyste resis loops for. values of strain zero 
five: of the laminates treated 1 Lin this at. best doubtful.” Sayre (7) has 
pape For. str tins approxi-- shown that for 1 any metals the 
- mately 1 per cent, four of the lami- es stress-strain line is probably curved | 
-nates—the high-strength ‘paper, the throughout its whole length, a1 and 
rayon- ron-fabrie, ‘and the tw o grade. be represented even at sma 
cotton- fabric laminates —had per- strains by the 
‘manent sets of only about 50 per 
S 
cent of their largest offset from the _ ee 


initial modulus. The lack of more 


ees ‘initial modulus of elasticity, 


constant, and “Bad 


stres 


ame” 

ence only to to fit the: stress-st | 
stress-strain line rather than to diagram of metals have been 

speak of a yield strength at an offset _ posed by many investigators. - Ina 

that the first terms of a series, such 

Definitions U sed in This Report: used by Say re (7), can be made to 

tangent modulus of elasticity E, a limited portion of the s stress 
strain curve. By the use of four or | 
he 


at a given stress is defined as the 
slope of the tangen 


strain curve at that stress 


& 


sean be made to a large part of the 


is defined as the tangent modulus *€™2!s. sgood, lowever 
of elasticity at zero stress. r his -phasized | that ‘the practical 
equation Ww ould be one that had 


definition differs from those ¢ giv en in 
| ‘ederal Specification L-P-406a and — only a few parameters which could 


in the A. S.T.M. Method D 638, easily b be letermined., Together 
both of which the initial modulus of. with Ramberg (8), he ha as s proposed 
5 elasticity i is defi fined as “the slope of equation 
the straight: ‘portion: of the stress- 
strain curve beginning at zero stress. 
3 
The secant modulus of elasticity f for 


range of zero to Sty is 


shows gradual rather th 
sharp yield point. In the above 
ly E is the initial modulus of 


fc st ro to elasticity (as defined in this paper) 
for a rang d o toe 
a range of strain, ze IS and K and n are the intercept and 


» 
as the slope of the secant the slope, respective ely, of the plotted 
curve at zero strain and at a strain 
An offset stress for N per cent ae 
strain i is defined as the stress at 
ow hich a line parallel to the initial 
modulus of elastieity, but offset 


N per cent strain, inter: 
stress-strain curve. 


present investigation three 
different methods for determining 


law, 


Recently it has become _ generally 
Hooke’s law i is only 
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= the modulus of elastic ‘ity 


to the ‘stress. five terms in such a series a good fit 


g Conditions 


Moldin 


orce ment 


Reinfo 


9 


— 2 


4 


Temper- 


Content 
f Wei 


ature, 


ght, 


4 


ness_ 


Thick 


Manufacture 


4 
| 


Average 


per” 
u. em. 


0.060-in. 


Asbestos fabric, | 


r 


Power and Paper | 16526 


Co. 


Synthane Corp. 
Consolidated Wa 


ie 
ta 


he- 


pa 


er p 


noli 
Low 


thickness 


Duck 10.38 oz. per sq. 


Army “Duck 10.38 oz. 


te 


Bakeli 


Corp. 


ynthane 


a 
phenolic 


phenolic 
High-pressure 


-pressure 
grade C 


grade 


75 


lanese 


Twill 


112, Owens- 


fv, 


.5 oz. per sq. yd. 


Corp. of America 3/1 


12 


Fiberglas ECC-11- 


Corning Fiberglas Corp. 


Army 
Fortisan WE-39 


43 


1-I 


~ 
Plaskon 


911 


= 


Technical Service 


Command 


Formica Insulation | 
Army Air Forces _ 


Synthane Corp. 

Co. 


0.16 


Rayon-cotton- 
Unsaturated- 


| polyester 


res ise 


— 
|) ig 2 3 
| See 
lm 
| 1 2p 
he tvpe of equa- ; of elasticity Ba 2 
In considering t tress- (3) a secant modulus o Wil 
«tion used to fit, the tensile based on a range of i “te 
| arch 1948 | M, 


‘© PROVING RING DATA 
OCT. 10, 


Aig. 1—Calibration of 1200-Ib. Scale of the 2400-Ib. 
Emery Testing N.B. S. No. 15914. 


- —Tension Specimen ‘in 1 the Testing Machine the 
Southwark- -Peters I Extensometer Attached. 


rayon- fabric phenolic le amninate,, two 0.001 


be ‘tl 0 
“experimental grade C cotton- fabric ing about b fore ad 


. ‘Strain readings were e taken at oa 
phenolic jaminates made with high | 
and low Ww pressure, respectively, and : Spaced to obtain hirty pairs o 
readings up to approximately 60.35 


glass-fabric polyester laminate. . 45 
Wi 5 per cent strain. 
The gre grade AL and grade C materials in the tests was to 0. per cent stra 


are of the type “described in AS. nonav eraging- ters the tension testing for 

‘Tentative Specific: ition Model PS S-6 sets of specimens was one in 
Laminated Thermosetting Materials 2), hes ith a 2-in. gage length accordance with Method No. 1011_ 
oO 709-47 complete and a strain magnification of 400. of Federal Specification L-P- 406a. 7 
This extensometer, with a a strain The specimen dimensions were those 


“seri tion of the laminates i is given in 
g range of 10 per cent, separates into for the type'l specimen of Method 
Table I. These six laminates w ere pice 
two parts and ean be left on the 


‘incuded in investiga tion re- 
“porte id by ag Albrecht, and ion, specimen until failure. The relative 4 
(9, 10) and, with the exception of of crosshead motion was 0. 05 
“the: asbestos- fabric phenolic lami- - per min. in tes ts with this ex 


ree 
nate, were also tested by Marin (5) 


‘ 


Corning Fiberglas Corp. — 


and by Findley and Worley The Tuckerman optical strain 
y a 1) has been used extensively 
TEST EQUIPMENT AND the static testing of metals whe n 
PROCEDURE precise strain data were desired (12). 


The strain gages used i in these tests J 
Tension: tests to obtain | stress- gage 
strain curves to failure were ma le had 0.4-in. lozenges ai veasured a 

total of 0.5 per cent strain in a 2-in. 


five specimens of each of the ix 
P rage length. These gages were 


| laminates. ension tests ith brated with an interferometer (13) 


T > 
i: uekerman optical strain gages to about six months before the tests 
approximate ly 0.5° per cent strain eee 


“vere ‘made: on three s OW ere e made. | The Tuckerman gage 
n three specimens of _ 
n three specimens "is known. to be linear (13) and 


each of the six laminates. 
error in calibration w ould cause in- 


T 
| “the to 13,0000. significant errors in relative values 
of 60, of moduli of elastici ity and offset, 
versal testing machine. T he ten- ‘The Tucker gages: 
tests with the Tuckerman ‘mounted on opposite faces of the 


Technical Service 


Command 


iJ 


gages were made on the 1200-Ib.. specimen (Fig. 3) and the readings 
“Tange af 2400- Ib. capacity. ‘Bald- "were av yeraged. A crosshead 
of 0. 005 in. per , one-tenth of the 


ag 
testing machine which hed Speed generally used in. this lab Lin 
a Morehouse prov ing ratory for. the tension testing 7 | Attached. A 45 deg.45 deg.-90 deg 
pla Astics: with strain gages, was | Prism Is Cemented to Each Gage to Per- 
61947 ASTM. ‘the Operator to Read Both Gagesfrom 
‘Standards, Part III-B, p. in 1 order that the strain gage could the Same Position. 
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LOW-PRESSURE GRADE C PHENOLIC © 
HIGH-PRESSURE GRADE C PHENOLIC 
 RAYOR-COTTON-FABRIC 
GLASS-FABRIC ~UNSATURATED- 


— 


Fig. Tensile Stress-Strain Curves Thick 


Measurements Made with the Tuckerman 


width of 0.75 in. and a reduced Ibs the ‘corresponding maximum error in equiv valent to. the” 


— 


lo. ‘1011 with a length of 9 in. 


0.01% OFFSET 


TENSILE MODULUS 


id 


0.002 F PER R CENT 


Gage. Fig. 6. —Tensile Stress-Strain Curves Grade e AA 


fa Asbestos-Fabric Phenolic Laminate, K1. (0. 001 per cent Strain 


tion of 2.2 in. length and 0.5 in. _ error in stress would be 13 to 16 psi., | ‘1b. load error would be proportion- — 
p 


Ww idth. > depending» on the thickness of the ately less for them. 
cotton-fabric laminates were Specimen. i lb. error in 0.001 per cent offset stress is 
to about 300° Ib. and reading the load w ould be equivalent ported eve en though the "possible 


paper- and glass-fabric laminates to to an error of about 0.001 per cent total error ‘in load “and strain gage 


libration « curve the error in load i in a _nates Since ce the ad an 0. ‘001 per cent strain in 


about 650 Ib. According to the strain for the cotton-fabric lami- readings was equivalent to an error 


this range of loading i is less than 1 _ 


45000 


S HIGH-STRENGTH-PAPER PHENOLIC 
LOW-PRESSURE GRADE C PHENOLIC 
i W HIGH-PRESSURE GRADE C PHENOLIC 
RAYON-COTTON-FABRIC PHENOLIC 

GLASS-FABRIC UNSATURATED- 


POLYESTER 


-—Average Tensile Stress-Strain Curves for in. ‘Thick 
Laminates at 77F. 


TENSILE 
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© re 2567 000 2650000 22 000 000 


the Count of the Strain Gage.) 


= 


ESS.PS!. 


ENSILE STR 


A 2539 000 2620 000 900 000 


VIATION | 


Fig. 7. —Tensile for High 
Strength-Paper Phenolic Laminate, S1 (0.001 per cent Strain Is 


— 
he 
— 


met 


i 


TENSILE STRESS, Psi. 


7 
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(TENSILE STRESS, 
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those show n in Fig. 


As noted under ‘ 


Mee 


Fig. 9—Tensile Stress-Strain Deviation Curve 

_ Grade C Phenolic Laminate, Wl. (0.001 per Hat Unsaturated Polyester Laminate, AC 1. (0.001 per ce 

Strain Is the Least Count ot the Strain Gage. > an ae Strain Is: the Least Count of the Strain Gage 


Fig. 8.—Tensile Stress-Strain Deviation Curves for the Low- _ 
Pressure Grade C Phenolic Laminates, Vl. (0. 001 
— Is the Least Count of the Strain Gage.) _ ba 


e 4 847000 895 000 42300 000 
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gro TENSILE MODULUS) 
OF ELASTICITY, PSI, 
™ 
41817000 1905000 23200000 | 
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0.002 PERCENT 


STRAIN DEVIATION 


Fig. 10. 0.—Tensile Stress-Strain Curves for the Rayon 
_ Cotton-Fabric Phenolic Laminate, Zl. (0.001 per cent — 


tion Is the Least Count of the Strain Gage.) 


891000 948 000, 43 600 000 


0.002 PER CENT 


Oo. ol “mort OFFSET 


The: stress- strain curves 0 of the six 
ees up to 0.4 per cent strain 
are shown i ‘in Fig. 4. Each of these — 
curves is the average of tests on stress-strain data corresponding to 
three specimens made with T ucker- 
man strain gages. ‘These curve: 
are very similar to the initial part of 
in Fig. 5 which contains — 
the complete “tensile stress-strain | 
curves for the six Plastic laminates. 
‘Test Equipmen t 
and Procedure,” 1 these two se s of strain at zero stress, and b = = } 
curves are plotted from data take 


TENSILE 


043000 1132000 

4 PERCENT 

po + 0.002 PER CE 


00 000 


Fig. 11. ‘Strese-Strain Deviation Curves forthe Glass- 

nt 


STRAIN DEVIATION. 


the High- 


with different gnges at 
ent speeds of testin ate 
method of least squ: squares 
‘was used to test two equations for strain) were to. 


goodness of fit to the experimental Thus, £, is actually a secant ‘modu- 


lus of elasticity 


initial post of curve e obtained 


a+ 


tae is the strain = the > stress, a is the 


as above, was io the 4 
equation. For each specimen, the 
first 15 points of the experimental — 
a (the firs first: 0.2 i: cent strain) 
pat: 


is of elas-— 


| fe — 
a — 
—— 
| 

— 

| — 

a 4 { 

‘te 

| ia 

“a 
1948 | March 1948 


— 


‘Limit Stress 

psi cant Modulus of 


Te Elasticity for Various 
Tensile 0.001 Ranges of Stress, psi, 


mation | i per cent Offset | Offset | 0 to “0 to 2500 | 0 to 5000 


506 
High-strength- a9 700 567 000 
-| Low-pressure | 851 000 
phenolic 
-| High-pressure 
grade C 
ayon-cotton- 
fabric phe- vil 1 930 000 
1 806 000 | 1 899 000 
Glass- fabric q 868 000 | 3 107 000 


9 
“ unsaturated- 2 816 000 | 3 038 000 
polyester 3.030 000 | 3 199 000 


1750 «| «3275 1 480 000 270 000 
1 450 000 250 000 
1850 1 490 000 280 000 
4000 — } 2 590 000 | 2 540 000 
4000 2 570 000 | 2 530 000 
4600 7600 2 580 000 | 2 540 000 
1300 2000 = 
1450, 
i 1700 | 295 060 000 
5900 50 000 1 800 000 
820 000 
5800 : 770 0G0 
4700 20 000 | 2 840 000 
4400 30 000 | 2 610 000 
57 090 000 2 980 000 


tor 


tensile moduli of were from the following equations: 
Linear relatio hi wi 
= stress, a 

initial modulus of elasticity linear 

initial modulus of elasticity from equation, a 

a — 


= Since 


were used to determine E; and K. the tensile stress-strain values of offset. stresses are 
Thus, E> is is the. -initial modulus of ‘ curve of these plastic | laminates: can plotted in Fig. 12° along with the 


elasticity. . In the computations for be represented a at low stresses by the ae alues of the same _ offset stresses 
taken from the stress-strain devia- 


both of the above equations all error 
was arbitrarily : assumed to be i in the pe ae ee tion curves based on the linear rela- 


ihe modulus of elastic’ ity Figure 12 show s that ‘the com 

derived from the least-sq -squi the value ‘of an offset stress can be puted values of the 0.001 per cent | 
putations were used to obtain caleu-— ‘tly from the equa- offset stress are | less than 50 per cent 


lated values of strain for each load. A the v: ralues of the same offset 
he differences between the ob- stress based on ‘the linear relation- 


served and the calcul: ited vi values of Ee = ship betwe een stress 
strain were plotted to vield a st ress- Jogi ‘alues of the 0.01 per cent of “offset 


strain deviation. curve (15, 12);_ this been done for -(S/E stress are correspondingly only 70 to 
was done for both the linear and the equal. to 0. and 0. O1 cent 90 per ce cent of the values based 
parabolic equations. Figures 6 to strain, linear 


11 show the stress-strain deviation 


data for three specimens of e e: ach of STRESS FRO 


STRAIN DEVIATION |€- CURVES: 
the six pl: astic laminates. 


= are nat +0. 001 per. ‘cent 
"STRAIN DEVIATION |€- 7 


equ: 
“fits the stress-strain data (15), 


The moduli of el: astic ity and 
| 0.001 and 0.01 per cent offset. gs TYPE OF LAMINATE 


stresses for the linear equi ation, and 4 


constants for the parabolic equ: ition LOW-PRESSURE GRADE C PHENOL! 


Ts W HIGH-PRESSURE GRADE C PHENOLIC 
giv en in Table II. For all: SIX RAYON-COTTON-FABRIC 


‘m: nate rials, the va value of E p is gre eater we POLYESTER 
“ence between these two moduli of 
elasticity varies from 2 per cent for x 
the +high-strength- -paper laminate to 


nearly per cent for the glass-fabric 


Fig. —Comparison a 0.001. per cent and 0. o1 per cent Offset Proportional Limit 
Gale Stresses from Linear and Parabolic Stress-Strain Relationships. | 
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grams (Fig. 3) indicate the hat 

stress-strain diagran. is linear from 

= 5000 to at least 12,000 ‘psi. The 


“ta angent modulus of el usticity, Er, 
for the linear portion is about 
pe r cent of the initial | modulus of : 
elasticity, E,. These results are in 
“agreeme nt w ith those of ‘indley and 
W or ley who tested a similar 
and found ‘ “a small change 
“Tow ed by a straight-line relationship 
xte ding early ct 
ne arl to fracture. 


SSION or TERMS 


consuming, reporti of 


“offset stress di ata, at ‘Teast for ts 


strain, is not pri actical for ary 


sting of astic ur- 


0. .002 PER 
STRAIN 


la aw ‘tha an a linear equation, it seems 


to the authors tha it the term offset 


‘difference being greater for to the data failed w hen the 
larger values of K/E,? The elasticity used was the \ value, 
of K/E,* is the criterion for giv en by the —dinear equation. 
4 4 deviation of the stress-strain curve W hen the v: alue of Ep de rived fr from tested are better. fitted by arte 
: a stri aight line at all st rains. least t-squares ps parabola wa Ww ‘as is than a st raight line, the us age pro- 
From the values of K/Ep’ in Table stituted in the Ramberg-C )sgood ‘portional limit” is of 
it is seen th: at low, values of equation and the latter fitted to the value. Furthermore, if a_ plastic 
“correspond t¢ to high values for data reported herein for strainsupto should have a linear. stress-strain 
dfiset stresses and vice versa. 0.5 per cent, n was found to vary diagram, the determination of the 
thy i 
Secant moduli 1.8 the cotton-fabric lami-- proportional limit is sensitive 
several ranges of stress were com- nates to 2.5 for the high- strength- a mnie 
puted for each specimen from the paper laminate. e.. The Zamberg-Os- 
original stress-strain ds ata taken w with good equation could not be fitted to. chine and the method of analyzing 
Tuckerman gages and are given in the tensile stress-strain data for the the data’ (see paragraph on Offset 
Table II. It is observed that the glass-fabric laminate. 7 Some light ‘Yiel Id Stress”). 
secant modulus of elasticity for is shed on this point by further ex- of Elasticity 
stress 0 to 2500 p psi. amination of the stress-strain 
than for the three 


of the ty pes 


cision of gages and testing ma- 


25 5,000 psi. norm: tensile testing of 
nates of low ulus of elasticity. | 
of lower modulus Ol icity. Stress-dev iation “calculations The initial moduhis of elasticity can-— 


“and less E, for the three lami- een peer 5000 and 


son for each specimen this lami- a 


not be determined accurately by the 
procedures ordinarily used in 
range str rain, since L is 


raight portion | of the material law 
ie secant modulus of elasticity for a ~ diagram and the results’ plotted in 


Strain of 0. 1 per cent. Fig. 13. The _stress-deviation dia- 


7 Unpublished data of the authors that 


the Ramberg-Osgood equation is a good approxi- 
mation to the compressive stress-strain curves of 


all these laminates (including the glass-fabric 
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a | several stress or strain ranges, 
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he determination of the secant res of six < representative plastic Advisory ‘ommittee for Aeronautics, | fr 
modulus of elasticity i is less laminates at strains better = Note No. 
to personal factors, to the linearity than ‘a linear expression. 


and accuracy of the test equipment, The initial tensile of las,” Journal of the Aeronauiicy 
‘and to the method of treating the el: astic ity obtained by fitting “Sciences, Vol. 12, January, 1946, p 
data than is the determination of the least-squares ‘straight line to the 45. 
initial modulus of elasticity. stress-strain data for the first Ol | (7) F. Sayre, “Laws of Elastic Be 
per cent strain was 2 to 8 per ‘cent havior in Metals,” _ Transactions, 
Stress-Strain Tess than the corresponding 
( 


oO 


Am. ‘Soc. Mechanic: al Engrs., Vol. 56, 
Figures 6 through 11 show that the. obtained by fit ting a least- -squares 


July, 1934, p. 555. 
8) W. r oa” W. Os 


“Deseripti ion of Strese Strain Curves 


parabolic relationship in every in- “parabola. 


stance fits the experimental data Offset stress vé alues for stra ain Three _ Parameters,” National 
over a greater range of stress than offsets of 0.001 to 0.01 p per ‘cent are — Advisory Committee for Aer ‘ronauties, - 
> 9 
the linear relationship. _ The para- © sensitive to the test procedure | and a al Note No. 902, July, 1943, of 
bolic equation | yields an initial modu- “method of analyzing the data J. J. Lamb, I. Albrecht, and 
ek: 2 t Meal to-cbt t Axilrod, “Impact Strength and Flex. de 
us: 0 elasticity whic 1 to 8 are not prac ical to obtain in ural Properties of Laminated Plastics 
cent greater than the | ‘modulus of testing of plastic laminates. = = at’: High and Low Temper: atures,” | 18 
elastic ity obtained | by the tine: ur The use of proportional limit Nation: al lvisory Committee for te 
Since it is known that the First, the de termination. this 1946. te 
in plastic laminates is a function of quantity is affected by the same_ J. Lamb, Albrecht, and ral 
ne as well as stress (4, 5), it is ex- variables offise t stress for very” Properties of Laminated Plasties at 
4 pected that modulus” of elas- strain offset. Second, for High and Low 
ticity ‘the constant K are lamina ates suc as those tested the tional Advisory Committee Aero. DD 
probably functions of testing speed. stress-strain diagram is not linear. 
indley (16) in testing cellulose ace- 5. The reporting of “secant th 
(11) L. B. Tuckerman, ‘ ‘Optics | Strain 
tate in tension at various rates of of elasticity i is recommended end t 
= 
straining found that the stress-strain ‘Toutine testing of plastic laminates. ings, Am. Soc. Testing Mats., Vol.23, | 9 
diagram was practically linear to IT, p. 602 (1928). tt 
stresses ‘of 3500 psi. . for a jaw ‘sepa- Smith, “Proportional Limit 
ration of 1.9 in. per min. . As the Tests on Copper Alloys,” Prema 
(1) F. B. Fu er -roperties ings, Am. Soe esting Mats ol.40, | j 
— “diminished, of Plastics, Modern Plastics, Vol. 20,, 864 (1940). 
ress-strain Curve June, 1943, BL W ilson, ““Charae teristics of the 
at ; progressively ower stresses (2) P. M. Fie Id, “Basie Physical Proper- Tuckerman Strain Gage,” Proceed- 
0.02 in. per min. jaw separation, ties Laminates,” Modern Plastics, Am. Soc. Testing Mats., Vol. 
curvature» was noted below 1 1500 Vol. 20, August, 1943, p.91. 1017 (04). 


H. R. Meyer and E. Cc. O. Erickson, 
“Factors Affecting the Strength of 
Papreg. Some Strength Properties 
at Elevated and Subnormal Tem- © 
peratures, ” Forest Products Labora 
tory Report No. 1521, 1945. (18) -Tuckerma an, 
(4) W. N. Findley and 'W. Worley, aper by RR... entitled 
“Mechanical "Properti of Five he Determination and Significance 
Laminated Plastics,’ National Ad- of the Proportional imit in the 
visory Committee ‘for Aeronautics Testing: of Metals,” Proceedings, 
Am. Soc. Testing Mate, 
‘Technical Note No. 1560. (In m. Soc. ing Mats. 


ies 
press.) HT, 538 (1929), 


(14) A. G. Worthing and J. Geffner, 
a4 “Treatment of Experimental Data,” 


p. 240, John Wiley and 
(1943), 


‘or thermosetting Aj plastics, 
effect of speed of testing may be less 

marked than with cellulose acetate. 

However, greater speeds of testing 

ill probably: result in smaller values 

_ for the constant K and less disparity — 


een the values of E, p and 


= 


(8) Marin, “Static and Pro- (16) W.N. Findley "Mechanica Tests of 
empirical X= perties | of Laminated Plastics for Ce Acetate,’ Modern Plastics, 
= pression fits the tensile stress-st 


Various Types of Stress,” National Vol. 1 , September, 194 


of Paper on 


paper on Ignition Temperatures perature is s kept constant and w well temperature” of the same material, 
_ _ Rigid Plasties E. M. Schoenborn above the ignition of plastics. Wide in spite of the high precision in the 
and D. S. Weaver, Jr., have intro- — experience in the determination of locations of the specimen and ther- 
duced a method for the determina-_ the ignition temperatures of vari- and the special attention a 
tion. of the ignition properties o of ous ‘substances including plastics: given to the extrapolation to the 
prompts n me to submit the following ‘surface e temperature. varia- | 


4 
E. M. Schoenborn and D. Weaver, Jr., for | 8 
“The Ignition Temperature of Rigid Plastics,” comments on this paper. An ex- tion” in ‘the values reported. 0 

phenolic asbe stos paper is 420 F. 


ASTM Butuuertin, Vol. 146, May, 1947, 80; ay” 
Discussion, No. 148, October, p. amination of Table I of the | paper 
and for other ‘materials it ranged 


Fire Protection National Bureau of 
Standards, Washington D.C. shows eXcessiv' the 
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0 301 the ignition characteristics of a ma-_ the igniter ‘flame. In this. in- 
lary, | ‘National terial as well as the difficulty of cor- 4 stance, some important factors 
Bureau of Standards and in com = rect evaluation of this temperature which havea a ant effect on the 
mercial laboratories the maximum at the instant t of f ignition | by extra- ignition or nonignition state of. ma- 
dev iation in the ignition tempera- polation of observed tempe1 rature at. terial were ‘e omitted, According to 
ture is usually less than in More- points \ Within the Specimen to the fundamental theory ignition 
Be - over, the m minimum values” of the point on the bottom surface. This 


‘solids as well as liquids” or their 
ions, ignition temperature for extrapolation i is particularly difficult. decomposition products : are usu: ally 
4 


: some materials appear unduly low when, during the first stage of heat- reduced to the vaporous or gaseous 
for the conditions of the present ing, the material melts, bubbles, 


state of the m: aterial before ignition 
ood, | tests even with an igniting flame _ blisters, or shrinks. The tempera 


is accomplished. Therefore, the 


onal | ect: nition ture at any point within the ma- presence ¢ of sufficient amount of 


tk lowest ignition terial or on the surface at an esti- air or “oxygen is essential for 
943, ‘mated point and at the instant of normal development of the ignition 
by y the is 184 is ignition has is only” rela ativ ve signifi- reaction of all combustible materials 
Plex. doubtful that this material can cance in the rate ate of heating or self- except those W hich contain sufficient 


» | ignited at a temperature below the heating process. ss. This p process. oxygen, such as cellulose nitrate. 


temperature of boiling w ater. r. E x- different at different points and at _ The convection currents in the igni- 
periments show that cellulose ace- 


Am 


different times of observ: tion apparatus described herein were 
tate plastic held 24 hr. in the furnace pending upon local _tempe rature, small, and contamination of the air, 


| with access | of oxy gen for “reaction with at times, might have been apprecia- 
at around the specime at 250 F. the material, cone entration of prod- early types of igni- 
Na neither ‘ignited, nor dey eloped ucts of oxidation, decomposition or equipment, ‘including 
“inflammable gas, nor were apprecia- 


distillation, thermal Krupp apparatus, a controll: lable 
550. ble changes in the physical state of density mater ial, and othe flow of air supplied ad 


material ‘observed, outside of varis ab le factors. recise deter mina- coils of copper tubing placed inside 
of the furnace so that it was pre- 


train | the fact that sm: all bubbles devel- tion of the “true” temperature at. 
the ant of ‘ignition, ev yen in uni- heated when admitted at the bottom 


oped inside of t the specimen. When 
the air temper: ature was increased to for mly reacting gas-air mixtures, 
| 580 F., a sufficient amount of gas_ very difficult because of the high 
rate of temperature } rise and the un- 


a =| me given off to | be lighted by the 
certainty in location of the actual 


igniter flame and only at the tem- 
perature of S42 F. did these gases ignition ce center. It is very difficult — 

become self-ignited ay » absence _ to make a determin: ation by means _ : air is forced fr from a above into the — ; 
of an ignition source. Among the of extrapolation from temperatures space between these tubes. pt Uni- 

different types of plastic materi: als, within a nonuniformly heated plas- formly preheated air is supplied to 
the lowest ignition temperature | Was material. this reason, con- the inner tube through the 
TABLE COMPARISON OF THE “APPARENT IGNITION TEMPERATURE” OF PLASTICS ided ower en¢ 


REPORTED BY SCHOENBORN AND WEAVER, AND RESULTS OF THE CONSTANT AIR 
“TEMPERATURE METHOD OBTAINED AT THB NAT VON AL BUREAU OF maximum: variations in the redial 
“air temperature distribution within 


str Rep = 
the i inner tube i is about. 10 and 
“Apparent Temperature,” Temperature, the axi: al direction about 2 


apparatus for solids oil plastics, a 7 


} 
refractory tube with thin walls 1 — 
placed inside the furnace tube, and 


4 Se choenborn a and d Weaver Method | 


. 9 Min variations of L 40 F. a d 230 
n in ‘Fig. 2 of the paper. At 

sts 0 Phenolic cotton fabric laminate..... 407 «642 the Nat ional Bureau of Standards, 
istics, Phenolic asbestos paper laminate. } 720° * | t f the 

a Polystyrene, compression molded. 5 5 53° 910 surrounding “specimens is = 
Vinyl chloride, acetate, clear........ llv with n 4 F. or le 

Cellulose acetate...... —usua y with in or ss. 


The adapter for holding speci- 
‘mens in the furnace used for ‘the | 
tests ‘Schoenborn and W eaver 


seems for the many ty wd 


‘obtained f for cellulose nitrate at the 7 siderable variations in the 
ition | air tempera’ ature of 291 F bid \com- results can scarcely be avoided and, 
rial, | parison of the reported results with —_ accordingly, this temperature has- 
the | those obtained at the National Bu- fe generally been excluded i in consid- 
Teau_ of Standards is giv en in the — erations of the ‘ignition character- 
the The excessive e irregularity and low 
aria- ‘Values of the publishe results holding arrangement should be 
apparently result frpm the tile py sroly tie “suitable for each particular type of 
0 F. | unusual attributed to composition products” a are devel- 


specimen 


7 
nged the surface en ng oped at a sufficient rate to be ignited Industries, Vol. 50, p. 6 (1924). 
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-Air-T 
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me Log 


or example, mater ials 


remaining rigid during the test can 
be suspended on a wire; mater ‘lals 
which flow, “melt, or bubble can be 

i in wire ‘screen cup; materials 


Igniter 
Self- Ignition 


Temperature 


9. Ce 


nt. 


Self-ignition Temperature , deg. Fohr, 


J Cellulose Nitrate 


mi 


Minutes 


an 


2. .—Ignition Lag 
consistency of heating without the oxida ition 


5 
the could have been temper ature the m material will 
ed if the authors continue to increase above the i ini- 


rv ved. the temperature of the air a tis al temperature, ‘4, until a 


around the specimen and assumed mum temperature, is reached, 


which readily melt to a thin liquid as most significant the temperature ‘ This rise in 


¥ 


state, like polymethyl methacrylate at w which gases and vapors are de- 


and polystyrene, or those which a eloped at : a sufficiently high rate ‘to 


foam , like cellulose | acetate, can be be ignited either by the i igniter rflame 


ig In order to the tempera-_ 
ture of f the air 
specimer mn, it is adv isable to expose a years” ‘ago the b: asis of experi-_ 
ther mocouple junction tot he ments illustrated in the accompany-— 
stream of air below ing Fig. 1. If “an ineombustible 
—§ 4 mater ial is subjected to heating at a 
shield it from the specimen, w hich eo 
an exo-— 


_or by self-ignition. 
he constant air temperature 
method was ado pted by the Na- 


appr roaching the : tional Bureau of | Standards sev eral 


may 


radiate heat during 
reaction. A ‘small equalized w ith the ‘temperature 


perature the will be 


accompanied by development. of 
_ vapor or gas, whieh in this stage may 
‘not be inflamed because of the low 
of dey elopment and dilution 
with aur. At 0 other constant 
initial air temperature, , to, the mae 
— may self- heat due t to oxidation 
some higher temperature, 
Row ever, aftér self-heating from 
initial ar temperature, ts, the con- 
centration of combustible g gases or 
vapors may be sufficient to be ig- 
—nited by the igniter flame at instan- 
taneous temperature, \ which is 


junction considerably y increases the 


urements and enables the furnace 
to be kept under better control. 
The position of ‘the thermocouple 
within or on the specimen i is unim- 
- portant, due to the relative signifi- 
ance of the temperature changes 


and the uncertainty of the location 


sensitiv ity of the temperature 


of the center of ignition. For sim-— 
plicity it is sufficient to hav 


bare j junction contact any sur face 


of the ‘Specimen, or, in the case of 


between two sheets bound together 


a ith the generation of heat, and the | 
7 
sheet material, to place the. junction =< 


the surrounding air after certain often below the maximum tempera- 
time lag, Mee: This lag depends upon __ ture, + 's, of the previous | case, at 
the mass, heat e conductivity, specific wh hich temperature ignition did not 
heat, and the initial temperature .. occur. Moreov er, in the absence of 
difference between the air and the the igniter flame, self-heating may 
material. At relativ ely low | air proceed to a maximum temperature, 
temperatures, similar behav t ithout_self-ignition. = Because 
also be observed with combustible 


air temperature, higher than the 

incipient temperature of oxidation, 7 “tant significance, even if this tem- 

t,, the ‘material begins oxidize perature could be determined 

curately, because the surface tem: 

temperature of material from the - perature, as well as the rate of heat 

point ¢, will be increased faster than” 


depends mainly upon the ini- 
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this condition, regularly observed 
materials. How ever, at a certain for many materials, the instantane 


generation and rate of gas develop 
_ it would be in the normal process, of ment, 


4 March 1 948 


iim 
| 
— 
tl 
lim 
= 0! 
fe 
tl 
fi 
la 
te 
a 
a ti 
| 
| 
| 
2 
—— 


tial temper rature and velocity of atures of the corresponding ma- side derations ‘indicated. ths wat at | the 
passing around the specimen. terials. The ignition lag. also varies air “velocities which would nor- 
Tn many cases it obse served with the mass as well as the physical mally prevail t the temperature gradi- 
that the rate of the exothermic reac- and thermo-chemical properties of ent in the air. film adj: cent to the 
tion at-a a temperature peak st such as HS the materiz il, and hence alone does surface would be large. 2 In other 
reduced by excessive contami- give a significant ev: of words, the temperature of the sur- 
nation the air, by cooling from ignition characteristics” as Schoen-— face wou ‘ould approach that of the 
too high rate of air flow, or by endo- _ born and W eaver anticipa ated. _ heating air only after a “wal period 


perature, deg Foh, 


elf-ignition Tem 


“thermic reactions. After proper The constant- air- temperature of time. Setchkin’s method c or- 
- adjustment of of the air flow, the oxi- + il method for tl the determination of the — rectly implies that the temperature © r 
dation reaction from the point t’ 4 Spal: ignition | ‘property of materials is at a point near the specimen surface ae 
may be acceler ited to self-ignition ; based upon the ignition from the 5 will depend, among others, 0 on the air | 
of gases: at another observed tem- _self- heating of the > materi: il initiated velocity past the s surface. The small 
perature, t. This ‘temperature, under the lowe est ‘constant tempera deviations ene neountered 
3 ‘together with ‘ty, also has no impor- reproducibility of the results ob- 
tant significance in relation to the mens with optimum velocity. This. - tained, howe wer, do net ‘in them- 
“ignition characteristics because it method gives consistent results, selves indicate that a 
depends upon the optimum rate of reproduc ‘ible with a good degree of temperature: is evaluated. 
flow and initial air temper ature, t i 


accuracy. is advantageous An improper extrapolation and 
comparison with other methods of too few data points probably 
temper: ature, ev entually because of the simplicity and the account for Gelow value of apparent 
to observa able ignition n with the opti- precision in the determination of 
mum rate of air flow is considered effective air temperature, which acetate referred to. pointed out 
as a major ignition characteristic temperature can be in the paper, “extrapolation of the” 
and with absence of an ignition a stant for any given period of time. temperatures observed within: 
3 “source i is called the self-ignition tem- at ‘It would be of interest to many if ¥ Specimen, especially for those ma- 


of the “Schoenborn and We eaver, were to terials” which deform or otherwise 


try this method in comparison with undergo physical and chemical 
self- occurs more readily their stant-furnace-temperature change on heating, poses at difficulty. 
| and th the ignition 1 lag rapidly de- rs method in which furnace tempera- — It was for this reason that the term — 
creases With increase in initial tem- tures are above the ignition tem- “apparent” ignition temperature 
perature, the relation between lag peratures of the materials. adopted as a measure of the 
and temperature being approxi Messrs. E. M. SCHOENBORN AND flammability. ‘characteristics of 


‘self-1 ignition temperature may occur by 'letter).— ~The authors are glad to ature method of course obviates the 
with ‘ignition lags from a few min- have the detailed comments ‘of Mr. | “necessity of utilizing specimens of 
tutes to an hour or more. With Setchkin and to know the w vork any particular shape and size and 
higher initial al | tempe ratures, the igni- w hich the Bureau i is carry ing out on Serves to overcome the difficulties: 
tion lag) may be | only a few seconds this problem. It is ev ide nt that to flowing, melting, bubbling, 


or even a fraction of a second. there is more than one approach to ete. this respect the method 


mately logarithmic. The low D.S. W EAVE vER, JR» (authors’ closure material. The constant-air-te mper- 


ferent types of relationship between — the general problem of determining possesses disti inc t advantages. I *F ur- a 
the ‘self-ignition temperature (nie the ignition temperatures of plastie thermore, if the optimum air v veloc- 
tial air temperature) . and the 1 time: mater ials, ¢ and the authors have ity were the same for all materials 


lag are observed for different ma- attempted to suggest one “means or could be standardized so the at the 
trials as greet in Fig. 2 ss jews - whereby suchdatamight be obtained. | _ temperature at a fixed point in the 
_ Measurement of the > temperatur air stream could be taken to charac- 


of the air around the spe specimen was - terize ignition, _ the method would 
air tempe early considered as a possible means probably be simpler and e easier to 


different m materials ‘are not found arriv ing ‘at the ignition charac- _ -employ—at least as a means 


proportional “nor well corr elated teristics of the material but was the re lative 


with the lowest. | tem- aba ned w hen heat-tr: ansfer con- 
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Use of the Rossi-Peakes Flow Tene easuring le | Te 
Ap parent \ ‘iscosity oF Plastics at Temperatures from | i 


15, to” 175 


iech' and W.E. Gloor’ 


HE ossi-Pe akes and a a trap was used noted as flow proceeded. it wag 
(also known condensate. This: was a Bishop- customary to make a number of in] 
the Bakelite- Olsen “tester) has Babcock universal trap which dis- runs at one temper: ature varying | and 
come to be cognized the charged without change of orifice at weights as needed. On each loading 
"standard apparatus for measur- steam pressures. calibrated “for each formula at least ‘two meas. | bres 
properties of the rmoplastic thermometer me: asured instrument urements were made at each tem 
materials. Specified in Tentative temperature, and time was as recorded perature. 
Method of Test for Measuring | the on’ the Esterline-Angus recorder Wh ‘hen changing material: ‘in the 
Flow Properties of Thermoplastic provided with the instrument. cylinder, hell clean. “(we 
cas Molding Materials (D569-44 out pellets were run through the | 
the apparatus is installed in nearly capillary to. attain: constant flow 
laboratories, according to a re- Temperature was controll ed by conditions. It will be noted that 


cent survey of Committee D- 20 on vary ing the steam pressure to attain 
es. Since the apparatus the desired therm mometer reading. heating the text pellet: for 3 min, | ? 
similar i in constr uction toa Bingham A curve, resulting from several ynder the working pressure and tem- 
Murray Plastometer (1), an ‘years’ experience, enabled the oper- perature before releasing the 
effort w, was made to use use it as such to | ator to select the pressure needed for From average data on the hea ec 
measure the v iscosity y plastics. in given temperature. If the tem- transfer coefficient of cellulosie plas- 
the of their flow tempera- perature was low, due to wet steam ties, calculated for spheres or infinite 
or r scale in the line, the steam cylinders by the method of Gurney | 
_ Lurie (7), it appeared that th he re 

Method D 569, it is clear that the “conforming ‘to ¢ experience, was at- ‘Pellet should have attained a tem- 
perature at its center within 5 per 


the flow teste r Was ope rated by pre 


duration of the test embraces the 
time needed to heat the specimen ylinders of dry molding powder cent the temperature differential 
sufficiently to allow it to flow under in. pelleted to pellet 


“flow to occur. the test: were con- ator ‘chs argued with fresh Dehydrite. 


ate 
Tal 


ducted with a fully heated spec cimen, _ The desired weight and temperature Tr 
the apparatus Ww ould” operate as a& w ere selected, the ‘machine br 
plastometer under conditions of to and held at this temperature for Large-scale laboratory of 


molding powde der, by methods 
described elsew here, (6), formed the 
basis of ‘most: of the tests. 5 “Some 
samples of molding } pow- 
ders were also studied. The cellu- 


Sanath temperature, and the flow a at least 2 2 min. 5 then the sample was 
should be similar to “that found placed on the ram and brought 

with a Bingham and Murray plas- contact with the follower rod in the 
tometer (1). This report describes cone, which was held in place by the 
results obtained when © the lock bar. Exactly 3 min. after con- 
instrument is tact, 1 the lock bar ext tracted and 
manner flow commenced. The ne tics studied covered a rather wide 

for a specimen to flow various range of formulations | (see Table I) 
Equremenr distances, (usually within 10 min). different, classification. 


lose acetate and ethyi cellulose plas: | 


Method D 569, with 
steam-heated cone receptacle and 
plunger, was used. Line steam pres- 


sure was a ilable up | to 165 psi., 
NOTE.— DISCUSSION OF THIS PAPER 
oxi either for publication or for the at-_ 


| Formula | Formula | Formula | Formula 


70 


Diethyl 
Diamyinaphthalene 

Methyl cellosolve stearate. 


tention of the author. Address all communica- 
tions to A.S.T.M. Headquarters, 1916 Race St., 
Philadelphia 3, Pa. | 
1 Parlin Plant, Hercules Powder Co. ee, 
2 New Product Development Hercules Powder © : Flow temperature, deg. Cent...... a 
Co., wit 


“2a "The boldface numbers in parentheses refer to ie Analysis: 53 to 53.5 per cent acetic acid, 40 sec. viscosity (20 per cent concentration in 9: 1 acetoné the 
a a one of A.S.T.M. Ste emai Part III- B, si bs Analysis: 44.5 to 45.5 per cent ethoxyl, 100 cp. viscosity (5 per cent concentration in 8:: 2 toluene calc 
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heir flow properties aré shown 


Cellulose acetate and ethyl Formula _deg. Cent. Pressure, psi. | Flow, in, Flow, see. T 


° 
x 


“Jose plastics “were » chosen for this 


‘study, since the flow properties of 


somew hat different. 


s 


Observ ations on flow of the first 


four plastic formulations listed as A, 
B, C, and D in Table I are reported 
in Table II and plotted in Figs. s. 1 

| and Because of the wide ranges 


all 


4 
ing of temperature 5 to 175 C.) and 
ogg. | pressure e (100 to 3000 psi.) studied, 


data for complete flow curves ca coulc 
not be obtained in most cases. ats 
i © 

data for materi: als” E and F 


> 


Sse 


(see formulas, Table I) were meas- 

the ured at flow temper atures, 
being measured both immediately fy 

hat | ater loading as specified i in Method ja 

preheating under load. ‘Special 

=| measurements were made on the 0 


samples which in these tests had 
flowed the longest distance in order. 

to determine the extent of delay ir 
¢astic retraction. These special — 

| tests were made by heating the flow — 
‘pellets, stem side down, in an oven 
the flow temperature, for 24 hr. 
rves are shown in Figs. Sand 
Dats for retraction and 
lated apparent viscosity appear in 


-RETATION OF RE SULTS 


< 


“= 


As noted by Scott- Blair, (6), the 


be of a truly viscous — through — 


PR? 


ide| N= = viscosity in poises, 
f t= = time in seconds to flow distance | 


pressure, dy nes per square centi- 


= radius of the in centi- 


- 


Bs Foote (5) has applied this this relation: to 
the flow of polystyrene ‘through 
capillaries of an apparatus similar to 
that described by Burns (3). 
From the dimensions of the flow 
tester, the kinetic energy and end 
effect corrections w would not affect 
the values of apparent -_Viscosities 


‘aleulated using this equation by 
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a 


= 
— 
i: 
— 


TIME oF -FLOW,t 


Fig. —Cutves Showing versus t Relation for Cellulose Acetate «Fig. 2. Relation for ‘Ethyl Cellulose 
Plastics. ne 
Material A: A-1l at 155 C. and 600 psi. Material C: 
C. and 300 psi. C. and 600 psi. 
Material B: lat 175 C. and 100 Material 5 C. and 3000 psi. 
ee 155 = psi. D C. and 600 psi. 


more per cent, which is of the’ the distance flowed L? should be pro- Rand pressure P, time of flow! R 
same order of magnitude as the re-- portional to the ‘pressure ee This _ should be proportional to the square | 


producibility of the measurements. relation can | be examined i in the flow of the distance flowe red L?. This 

Since there i in an unknown pressure tester. relation can | also he tested i in the flow 
Be 


drop between the face of the r; ram 6. F or ‘constant capillar ary radius 
and tl the entrance to the capillary, he 
the a apps arent viscosities caleu- 
lated are probably maximum values. 
= If the equi ation | for vi iscosity 
show ‘above e holds strictly mea- 
_ surements upon a given material at a 
given temperature should show that 
. Fore constant time t and dis- 
tance of flow L, the pressure re- 


4 
vd 
quired should be inv 06 
tional to the square of the R — 
of the used; that i a gan 
tester has only one fixed eapil- 


R and ¢ listance of flow L , flow time te 
‘ shoul l vary as the reciprocal of pres- 
sure 1/P. This relatio on can be 
tested in the flow tester. 
For constant pressure / 
‘distance: of flow L, the time of flow 
vary as 1/R?. For the 
— son given in item 1, this could not be 


gheeked i in the flow tester 


_ 4. For constant pressure P and | 
time of flow t, the flow distance L 
should be proportional to the capil- 
radius R. Wh cannot be 


© 


FLOW DISTANCE.L,! 


Fi 1g. 6) using his his capillary flow soaker 400 600  $=8s00 1000 1200 


‘Fig. 4.—Curves Showing L? versus t Relation for = Cellulose Pla Plastic F at Its a 


Numerals denote pressure ure of test in psi. 
Numerals followed by P denote data by preheating plastic for 3 min. at ie flow temperstan 
R. Burns, private communication. and pressure shown, before flow 
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Flow, in. 


to 


E (Flow Temperatr 
G.).. 


ooo 


NHK 
oN 


Retracted Length, in.. 
per cent 


Retracted Length, in. 
Retraction, per cent. 


“Retracted Length, in. 


\ Retraction, per cent 


Length, in. 
Retraction, per 


Retracted in. 
Retraction, per cent 


a: 


3 can thus | be considered with the 
‘aid of the data in Table II and Fi ig. 


capillary, variation of pressure on 
the sample led to a flow time ene aa 
different from that expected fror m _ 
the reasoning of item 2. - In genet ral, 
both cellulose ethyl 
llulose show equafly wide devia- 
tions from the ideal beh: wv ior. a 
item 4, 4, data from the Burns flow 
tester (Fig. 6) indicate that at « con-— 
stant temperature, pressure, 

time of flow, the distance flow ed by 7 
the ‘eellulose. acetate plastics is 
actly proportional to the radius. 

the capillary which flow took 
place; they 
pected 

with the ethyl cellulose plastics. 
‘The deviation of the experimental ™ 
points from the theoretical ‘straight | 


some significance. On item 5 5, 
parison of the square of the flow: 


pressures in the fixed ¢ | capillary 1 ra- 
of flow tester, shows that 


— 


LOW OF M A r TERL ALS UNDE R IONS OF PREHEATING 


of All these points 1 and flow Ss 


iia 

--variation “with pressur 

(10), fact, shows that if 

6. At the same flow distance in the a with PL On item 6, Scott-_ r 

Blair's test for viscous flow, com- tural \ 


= pressure (v arisble), 
denotes position 

stream at start of test, and 
line for the latter r material m: be of tz = position of flowstream 


at time tz in seconds during FLOW, INCHES, THR 
z 
hich it has thedistance CAPILLAR 


i in inches. 


for the s same flow time | t, at various a 


paring L* with time of flow ¢ at a 
fixed pressure and ¢ apillary: radius, 
as seen that with cellulose acetates 
the law is obey ed quite well, while 
“Niscosity, thy! cellulose shows marked devi 
poises 
tions. Thisi is an outst anding differ-— 
ia 
ence betw een the two types of cellu- 


4 is Preheated 3 min., at Flow 


Sun 


ae pared with igs. 2 and 4, 

rn: illustr: ated by the r rel ative constancy 

108 (only five e-fold ariation) of. appar- 
viscosity “of cellulose acet: tate 

samples at any ‘one pressure seen in | 

Tables I] and III, as compared with — 


wider variations (10 to 30-fold) for 


10,000-fold, “over the presst 


range 100 to 3 3000 


nw 
XX 


‘The data in “Tables II and 
10¢ indicate that structural viscosity is. 


wr 


: probably the governing factor | in the 


. 


cha unge of ‘apparent viscosity 


108 ssure which w rved with 
pre heated samples. drop i in 1 vis- 
as shearing stress increases is 
expected with materials of this sort, 
since the nature of the flow changes 
<< 
from that found in the region where 
structural viscosity governs to that 
found in in the re region where lamina 
begins, following Ostwald’s con- 


‘ception of the phenomenon of struc- 


g. 5.—The 

proportional _Telationships Capillary Considered as 
 @Plastometer. 

= capillary radius (0.06 0625 


0 02 04 06 08 12 14 8 20 
Y 


‘ 


OF DIAMETER AT AND 155 


Variation 


Letters owed in Burn to plastics in Table I. 
at 155 C. and 300 psi. after or 


— 
— 
— 
q 
ile 
|| =|: 
3 
a in Flow of Cellulose Plastics with 


ABLE IV.—COMPARISON OF APPARENT VISCOSITIES (OF CELLULOSE 

conception is also borne out. SAMPLE E WITH AND WITHOUT CORRECTION FOR ELASTIC 
if the e flow data are plotted | by com= 


wilt Samples run at Flow Temperature (167 C.) and 1500 psi. with 3 min. pre heat. 
paring: rates of shear v with shear — 


= Apparent Viscosity, Calculated f Ap t Vis ty, 

stress. Curves are obtained which = Fiowlin | to how 

start from the origin and bend | Apparent, Viscosity, Apparent Viseosity 
shear as ordinate against shearing : | 89x 108 21 10% 

stress as abscissa), and then become 3.27 X 8.77 X 106 

nearly straight lines. A At a limiting Viscosity at 300 psi. 


larity, probably because the speed of 
_ flow is too fast for the instrument. _ newt in no case e did it seem ‘dak | It is of interest to. calculate the 
These “mobility” curv es are nearly more than 40 sec. were consumed for “approximate viscosity of 2 a plastic at 


straight lines at flow rates of from materials flowing ler igh the flow temperature. It appears 
0.01 to 0.20 in. per sec. - that, for cellulose acetate plastics, 


would be justified assuming, 


the viscosity of the ing one. assumptions That the 
ties with the maximum shear rate — which this work was based. The — nat 2<U per cent of the How is 


existing in the flow capillary, using data o on retraction indicate that for due to elastic deformation. 
the method suggested by B Barr (2). the cellulose acetate plastics as smuch 2. That the Lived sec. of flow 
: * Following his suggestion, maximum _as 50 per cent of the pressure sensi- a nage: occupiec argely in heating 
i: shear rate S may be calculated fr om tivity of viscosity 1 may be attributed UP the e ph istic, w rith little flow taking 
relation: to this elastic deformation (Table place. Hence, the 
plastics. The amount of elastic re- 
dis flow i in ary Ww het her the samples tested Ww ere pre- 


centimete rs, heated or not. ith the few tests P 035 xX 108 


capil wry radius in ce ntimete rs,and shown here, it appears also that the yne sq. em. 


If one plots apparent viscosity as greater, the higher the p pressure of 

ordinate against ‘maximum shear flow. This effect “also seems inde- 80 5 108 x2 2x 

rate as abscissa, curves are obtained pendent of the conditions of initial 12 x 4 


which approach a minimum value in heating. The fact that the ethyl = X 10” poises 
passing from low to high shear rates cellulose p plastics flowed less readily 


‘the distance of flow increased withi in 50. pe er cent of. that 
pri from, data at "(cellulose acetate showing tained) using the value cal- 
flow ‘speeds: in the capillary” faster “slight tendency of this kind) | argues 
than 0.20 in. per sec. against the hy pothesis that heat is 
The materials E and F were generated flow, of the o 
tested, as shown in Table III, in an plastic through » capillary. perature 
effort to shed a little light on Foote’s hig her temperature 50. 3 
speculation concerning whether would call for more flow and hence 
variation of viscosity w ith pressure would lower apparent: viscosity as pees 


trance of the capillary this can be 
was due to an impressed elastic while i in n fact the re- ‘ 


considered check . Hence for 
or to the evolution of heat 


practical purposes one ~ consider 
during the flow of the plastic i in the temperature of plastie 
capillary. These flows were meas-— 


cellulose acetate as the ‘temperature 
ured upon n materials w with and with- 


4 at w hich the material has a viscosity 
pr eheating at the flow tempera- 


of the maximum of about 10? poises at a of 


ture and retraction of the flow piece fon of cellulose acetate plastics: for 1500 psi. 
measured after heating 24 hr. in an elastic deformation thus permits one 


oven at the flow temperature, as sug- to calculate a viscosity from the data _ 

— /Spurlin co-w orkers on samples preheated for 3 min., 

4 It is — iow curves for lated value is somew called for by Tentativ e Method 

ay cellulose acetate plastics fo follow the a be that : give en n by Dienes i in 1 compression — oD 569 was operated as as a  plastometer 
linear relation quite well, while flow tests (4). The values obtained, by preheating the flow pellet in the 
again those for ethyl cellulose vary — ‘however, T, are { fairly consistent with — heating cy linder for 3 min. before re 

; considerably from this law, meas- _ the viscosities observe ed by W iley leasing flow. Apparent viscosities 
si by both methods o f heating. (1 1) on materials of similar flow tem- - were calculated for ethyl cellulose 


urther, in those tests made Ww vithout perature as of sample * and cellulose acetate plastics 


_ it should be noted that this value | 


culated in Table IV. Considering | 


known pressure drop in the molten | 
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(6) E. Gloor, “Low Temperature Im- 


Strengt h of Cellulosic Plastics, 
Industrial and Engineering ¢ hhemis- 


“and in addition, ethyl cellulose about 10° Poises. 


: Vol. 39, p. 1125 (1947). 

not follow the ‘normal linear relation (7) H.'P. Gurney and J. Lurie, “Ch: arts 
‘the square of the flow dis- for Estimating Temperature 


— butions in Heating or Cooling Solid 
Industrial and Engineering 
aug Chemistry, Vol. p. 0 (1923 


| 
C. Mat: and H. AL Murray 


~ 
tance and time of flow 


ith cellulose acetate | pla istics: 
| sbout of this pressure | sensi-_ 
of viscosity can be explained (1923). 

delayed elastic displacement of 2) Barr, “A Teer 

the plastic during test; ethyl cometry,” Humph filford, Lon- pp. 53-57 

7 s di 275 (1¢ 31 5 ( io 

the | lose ved less elas tic de- (9) G. W. Scott-Blair, Industrial Rhe- 

pa ology, Blakiston, Philadelphia, P a., 


at formation, but somewhat more (3) R. Burns, ‘‘Measuring the Vv iscosity 
M. Spurlin, A. F. Martin, and H. 


sre sensitiv ity. 
Am. Soe. Testing Mats.. , Vol. 40, (10) 
+. Tennent, ‘Characterization of 
Cellulose Derivatives by Solution 


| Inthe A.S.T.M. flow test (D 569), Vol. 40 
roperties, Plasticizers as Solvents = 


about 4 40 of the test time is G. J. Dienes and H. F. Klemm, ‘ ‘The- 
spent in hea iting the pk istic pellet to ory and Application of the Paraliel 
the test temperature, and about 20 late Plastometer,”’ Journal Applied Journal Polymer Sci i€ once, Vol. 
- F. E. Wiley, “Working Range Flow © 


A New C€ vombined V iscometer and 
astometer,’ ae Am. ‘Soe. 


ng 


cellulose tate is due to elastic. de- N. M. Foote, “Thermoplastic 

formation wy the ith Polystyrene,” Industrial and 

ion Samph neering Chemistry, Vol. 


> 
per cent of the observed flow in _ Physics, Vol. 37, p. 458 (1906 
Properties of Thermoplastics,” Jn- 


a dustrial and Engineering Chemistry, 7 


these corrections, the apparent vis-— 


Plastics MVvia 


increasing a’ any irre rregula sities which were 
originally present but tolerable. In 
molding the glass to approximate shape, 
as is done in making spectacle lenses and’ _ 
some other types of lenses, great care | 
‘must be taken to avoid irregular flow of 
the soft gl: iss. In mok ling plastics, 

“especis ally by injection or 
e that 


plastics or resins, there simultaneously processing the materials to produce the 
us appeared an intense interest in their use finished articles. To one who has seen 
—= | as optical materi: als. . The recent effec- —_ the facility and speed with which injec- — 
tive and, some cases spectacular tion- -molded articles can be produce ed and 
4 employment of such produc ts has per- ow ho compares this process with the con- | 
alue haps created the impression ‘that only =v entions ail | processes 0 of fabricating glass 
‘ob | now can plastics be used suc ecessfully : as lenses, the advantages of making lenses methods, it is generally 


af optical elements, or that only now we from plastics seem overwhelming. The extreme irregularity of flow occurs with 
plastics and difficulties “encountered in molding all the attendant irregularity of index. 

TINE | such use. lenses are less obvious. While certain lenses of very slight focal 
cor survey ey of patent literature may be injection molded, the 
| shows that, since the early days of cellu-- OrricaL production by this method of lenses of 
| loid, inventors have visualized the use of | For: ‘satisfactory use, the material optical “usefulness been 


ten } plastics for optical elements, and each used for a lens must be optically homo- ‘3 
ene | am, clear, transparent, synthetic resin, geneous. _ That is, a ray of light must | 
1 be . ‘whether ther mosetting or thermoplastic, a. not take a path through the lens w vhich — 
for has been claimed as a glass substitute. = from the path ‘computed by the 
dee | Some of the materials proposed are: z designer of the lens. Portions of the . 
| tellulose nitrate other cellulose lens having higher or lower index of 

esters and ethers, esters of aerylic and refraction cause the path of the ray to be. 


practical thas fer, 
Uniformity of index depends not only 
upon uniformity of composition. It 
depends upon the absence of strain.: 
While this is serious in glass, it. can be 
taken care of toa satisfactory degree i in 


‘methacrylic ‘aed, pelys styrene and its deviated more or less than desired and optical ase penduced. 
ety latives, allyl compounds, aldehyde- 48 a result the image-fo rming or image- ing plastic optical elements, however, 
eof | area resins and their relativ ves, phenolic _ modifying properties of the lens are the strain, a and generally it is irregular 


a and their relatives, in addition impaired The’ amount of v ariation in strain, is produced during the produe- 
| copolymers of various types. In fact , _ index that can be tolerated is amazingly 4 tion of the optical surfaces. ‘Thus a 
éven certain "proteins and their com- small. For spectacle lenses, a variation _ lens, produced by injection molding 
pounds have been considered. one in the fourth decimal place can- . thermoplastic, ‘might have ve surfaces of 
| Some of the advantages claimed for not be tolerated. For a large precision adequate accuracy and yet be com- 


resented at the Symposium on Plastics at a 
nesting of A.S.T.M. Committee D-20 on Plastics a 
in Cincinnati, Ohio, March 4 and 5, 1947. 
Director of Research, ‘American 
Optical Co., Southbridge, Mass. 


March 


thod | the use of such materials for lenses and — Toof prism, a variation of one in the si eee : pletely: useless optically. i vom er 

ere author. ments glass. Stringent inspection. To avoid this type of difficulty, con- 
itis Headquarters, ace of the raw glass produced by melting is siderable work has been done jn the 


- molding of optical elements of plastics 
= starting with cast sheets of good — ‘= 
homogeneity and forming or pressing 


necessary, and great care must be taken 


ose 


in all the subsequent processing to avoid 
introducing irregularities 
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them to the desired curvatures between of suitable materials to be polymerized, indie es, an respective Variations 

highly polished | mold faces. (Incidén-_ using molds having good optical sure with w rave length, of two plastics g | 
tally, the preparation of faces and properly mounted to take urkedly dissimilar structure, such oft 

smooth and accurate mold faces is not account of ‘such contraction on poly- poly methyl methacrylate poly. ng, 
simple. The resulting element (a lens, “merization — ‘as. still occurs, excellent styrene, permit better: color correction | 
example) is homogeneous from a optical elements can produced— in a simple two- piece -achrom: atic lens | 
chemical or molecul: weight stand- slowly. A long polymerization cycle is than two glasses. A_ two- “piece achro. 
point, but we still have the problem of “necessary, and rather elaborate heating matic lens results which is intermediate 
strain to conterid with because we have. and cooling equipment must be used. between the ordinary achromatie lens 
caused the materi: al to flow under stress. But when “certs ain “aspherical surfaces and an hromatic lens far ag plas 
But within | certain limits of curvature, must be produced ir in 1 pl: astic, or whenthe color is concerned . Certain combing. col 


fairly good lenses made by reduced weight and lower fragility of tions of two plastic lenses will produce g 

this method. It lends itself particu- plastic optical elements i is desired, this i is _ larger : aperture re io than any two pieces | © 
larly well to antially flat” “lenses believed to be the best method at the glass because of certain fortunate wit 
having long radii of curvature or lenses present time. * ratios of indices and dispersions, The ite 


_of irregular nature, v ery time-consum-_ other defects, such coma, oblique unt 
astigmatism, ‘and spheric al aberration solu 


ing and difficult to make in glass. But ‘Properties 
for steep curves and for thick lenses it Other properties of plastic or resinous — _ generally remain, except in so far as plas 


hasi its draw backs, for air may be trapped elements, however, may be more> selection of curvatures: of the limited 
and excessive — flow of the plastic is — important than those of lightness, low number of surfaces may help to reduce | °™ 
necessary. A preliminary mechanical fragility, and workability. The ordi-- them. I 
shaping: Oper: ation has sometimes been _ nary single lens, be it of glass or of pl: as- Inter estingly ‘enough, a combination plas 


to overcome these ‘troubles. tie, suffers from a whole group of optical of a glass lens element with a plastic 

_ Many of the most recently developed defects, however accurate the surfaces _ pets element in an achromatic combine | tod 
“ae such as those of the allyl class, or howev er homogeneous the material of — = may be superior to a similar all able 

_ have very useful properties but do not _ which it is ms ude. — Perhaps the most ‘glass or similar all-plastic combination, | = 

lend themselves to molding or forming. conspicuous defect is chromatic aberr here correction of coma, oblique wit 
: The casting technique, which ‘par- tion— the inability of the lens" to bring astigmatism and spherica al him 
ally polymerized material is poured light of different wave lengths or colors necessary or desirable in relatively 
between accurate mold faces and the tothesame focus. Blue light is — cs imple | lenses, the methods described ish 
polymer ization completed, is necessary. a shorter focus red light, and the be applied to the mok ling or casting 
it has been found possible to follow the 4 image is surrounded by a halo of color. — of plastic lenses in contact with mod} .~ 
same procedure with many of the older By the use of a double element lens this “faces having nons pherical © - surfaces ela 
types of resinous materials, notably | undesirable effect can be reduced. Fi “as hyperboloidal, ps .raboloidal, | {ror 
with the methacrylates and with styrene. convex lens (one bringing ps arallel ellipsoidal, or other shapes of surfaces, | ™ 
¢ he big difficulty. with this process is light to a real focus), a convex lens of It i is well known that the production of fuo 
_ shrinkage, but by a variety of manipula- — crown glass and a concave lens of flint such surfaces in glass is extemely diff- om 
_tions—partly | mechanical and partly glass, used i in conjunction, will greatly | cult. But once produced in the mold, | 8 
chemical—the shrinkage problem can reduce this defect. The influence of the a large number of duplicates” can be met 
be overcome, at least in part. flint glass lens on the refraction The combination of such a cor 


In general, the: tow molecular "weight of light of different colors is reeting surface or surfaces with | the 
gr reater than and opposite to to that of the desirable -achromatizing properties of 
me methacrylate ian: a rather high shrink- crow n glass, so that a weaker flint ele- _ plastic probably will give very desirable ei 
me. ment than the crown element can coun- results. Ses 
The of hav ing ls arge teract, at least in part, the chrom: atic 3 The. high coefficients of thermal « 
molecular configuration, such as cyclo- aberration (variation in focal length with ansion of plastics—about ten tims 
hexanol, for the methyl group in the color of light) and what is called an - that of glass or most common metals— 
ester reduces | the shrinkage toa workable “achromatic lens” results. must be taken into account “because 
a value, and may, in addition, contribute — But such a lens is not truly corrected — local pressure, resulting from temper 
: other advantages such as greater hard- “for all wave lengths or colors of light. ture change, may cause ‘distortion in 
“ness, higher softening point, and It is only partly corrected, for a more or -mounting or use, 
smoother polymerization. less narrow range of colors, because the One of the useful properties of 
_ The reduced shrinkage tends to reduce variations of the indices of refraction of : a material is its light absor ption, espe | 
“ie strain in the finished optical ele- — the glasses available cannot correct for cially when the absorption is selective. | 
ment, thus helping to | preserve ho homo- all colors but only for two colors. To Colored Ass has, of COUTSE, been 
geneity. But the polyt merization must for a wider range of colors a known for centuries. In fact, because 


be uniform throughout the element, or more complex. lens system is necessary the coloring effect of impurities, not 


was 
other types of physical inhomogeneity and usually more than two kinds of until comparatively ‘recent times was 
d 
resulting in optical inhomogeneity will glass. ‘Such lens systems are called obtained colorless. Plastics an ani 4 
“ he | bee 
result. To achieve this result the hromatic.’ Other subsidi: ary ad- resins, on the other hand, are quite color 


temperature must be uniform through- _ vantages, moreover, result from the free, because the monomers or other raw | 
out the whole volume of the article dur- use of such complicated lens systems. materials have to be highly purified BT ies 
_ ing the entire polyt merization cycle. _ Other ‘defects: such as coma, _ Oblique order to use them with consistent 

This’ not means that the heating astigmatism, spherical aberration, ete., sults under production conditions. 
"must be uniform but that the tempera~ are also reduced by varying the surface Colored glasses are produced by it 
ture resulting from the exothermic curvatures , thicknesses, lens separa- ‘corporating in the glass batch com 
ts 

merization reaction must be uniform as _ tions, and other physical constants “a - pounds of certain colori ing elemen 

and controlled as _ A single plastic lens element suffers such as_ cobalt, ‘sulfur, selenium, cad 
amount. from all the defects that a single glass mium, copper, _jron, nickel, silver, 
careful attention to ) details, choice does. ‘But the relative refractive manganesé, gold, ete. The color 
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‘tai sined vends upon the. ‘composition More > important than the ind lex of 

the glass used, the conditions of melt- Tefrac tion is the reciprocal relative dis- able m: or r to increase 

ing, and the subsequent heat treatment. persion or the variation of index of re- Bs * to improve the casting or 


Such colored glasses, be ides their artis- "fraction with the wave length or color of molding characteristics. Thus far most 
tie and decorative use, are ‘employed : as the light, for different types of plastic, investigators in the field. of plastics and 


a "selective spectros-_ which permits construction have worked with the simpler 

| copy, ete. achromatic lenses. A Also import: ant compounds. Perh: aps ‘the time ha 

lens | Incorporation: of suits ible” es in what is termed the p partial dispersion, or come to prospect the fiel 1 of complex 

plastics greatly enlarges the range variation of the dispersion with w ave mixtures. 
bins color obtainable, as well as fhaking it — length, such as the ratio of the red-green i on _ DISCUSS ane en - 
ible to incorporate i in the same filter _ dispersion to the green- -blue dispersion. Mr. G. A. O 
| several different absorbing ingredients, variation is very rare in glass. s not ness 
inate without interaction, to produce a color Materials which differ markedly from ae stics 

The filter otherwise unobtainable in a single _ existing optical materials in these two oN oie enses ie fen, 

ting uiitary article. By selecting a suitable respects are greatly desired by optical H.R. 
ation solution of a coloring agent, most ofthe designers. Because of their ‘markedly Dut less important than homogeneity or 


plastics and resins may be dyed, after ‘different chemical composition, stability. 
Be fabrication, to produce — filters of the transparent plastics and resins differ Mr. OLsEN. —What w ould your mini-— 


res | complex shape. fr om the usual glasses in these two prop- mum hardness requirement be for plas- 
If it seems that erties and merit further study. ties used in the optic 
sti, | plastics when used for their optical  Forere Tenses? 
ation ties have been stressed, it is only Furvre Moutron.—The minimum hard- 
lastie | Proper ness that can be is n ot know: 
bing | todirect attention to some of their desir is a limited number of ele- dime ‘hi a 
‘gble attributes. Plastics still ll have e ments capable of combining to form omogeneity stabilit ty 
| much to offer. The longer one works glasses, although glasses themselves are 
lique with glass, the more one appr eciates its complex mixtures. Most inorganic AROLD SE. do 
ation | limitations, and the same is bound to be compounds and mixtures of ¢ ompounds imensiona ting 
ively | true of plastics. And the law of dimin- _ prefer to crystallize when cooled from a _ a ing pe — : am — eo 4 
hel ishing returns is ‘becoming very notice. melt, rather than to stay transparent ative the 
able i in glass development. isotropic. . Butin the organic com- Cc at or- 
On the other hand, we have useful pounds of molecular weight th: e p In, Say, 
| glasses ranging in index of _refr action are ter med “nlasties” or “resins,” the conv ional camera application? 

: field is v irtually unlimited. And w hen Mr. Movrron.—Properly mounted 


vidal, from 1.48 to 2.00, and, if 1 we include 


some . synthetic crystals such as lithium —_ one considers the field of interpolymers, — plastic lens lens elements are not believed to = 


faces. 
fluoride, from 1 to 2 2 00. Most: co-poly mers, and mixed polymers, the be adversely affected at normal 
on @ possibilities are seen to be far greater. ae pherie temperatures or relative humidi- 


diff transparent plastics and resins that ar are 
= generally useful range from 1.49 (poly- _— 
formaldehyde) polystyrene (1.57 


the | 
a] 


= ack at bigh relative humidities 
Bakelite Corporation, | on, Bloomfield, N. J 


Plastics Consultant, Crosley Division, Arco 
., Cine innati, Ohio 


- 
By T. Walter Noble’ 


in} discussion of f the "pressure phenolic resin: differs from the quite ». The equipment em- 
sibject ‘Low- Pressure Moldings and _high- -pressure type in having lower ployed ‘had “obvious shortcomings of 


volatile content for a given ow. vales a mechanical nature. Some of it had 
more conve entional type. not undergone any design changes for 
This low-pressure ty pe of many years, and as a result was defin- 


Lantinates” must, of necessity, 
qualified ¢ due to the uncertain state of 
the industry. present, for it is 
been ‘emely difficult to appraise or evalu: ite 


resin had been under consideration for -itely : antiquated. However, many thou- 
the field under existent conditions. pe quite some time, but the deve elopment _ sands of parts were produced and w ere 
not | Lhe first low-pressure phenolic resin program was accelerated during the employed with very satisfactory results 
Was introduced to the pl: istics industry — “defense” period of industrial activity during the war period. The equip- 


was 

and in 1941. While phenolic resins had prior to the recent World W: War. ‘ment employed with the low- pressure 
color been employ ed tts iously in the low- —- The development of this resin was a _ phenolic resin made it possible to pro- a. 
rraw | Pressure range by — _processing u under definite contribution of our war effort | duce parts which could not be produced — i 


it permitted various types of equip- 
ment not suitable for the processing 
of high-pressure ms uteri: il to be used for 


ae omparable cost, and in| some 


pie 
eases could be produced, regardless ¢ of 
cost, on the more conventional type of | Dh, 


= in special treating conditions, this w: was the 
it frst time a low- -pressure phenolic 


resin Was 0 offered as such. The low-— 


yy i | Nore. production of w wa r matériel. high-pressure equipment. For example, 

Ss 

com | INVITED, tor publication existing high- was the hot press with an inflatable bag 
all tion of the author. already heavily overloaded and could mold undercuts in a split 
facilities could not be « quickly e expand mold that could not be produced ona 
cad- ' Presented at the Symposium on Plastics at a ¥ a al 
silver, | Betting of A.S.T.M. Symposium on Plastis to meet the demands of our armed metal-to-metal mold at the same cost. 


By the use metal molds 


id in Cincinnati, Ohio, March 4 and 5, 1947. s 
services, the new resin anc 
Manager, Plastics Division, Fabricon Prod- aptable process ing it 

DCeSss 


Ine., River Rouge Mi 
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tions be produced in an auto- 
clave that could not produced in 
the conventional hydraulic press eq p- 
ment of the compressor molder or 
high- pressure laminator. 
While it had been assumed that “such 
nt could not have physical properties 


comparab le to those produced by high- 


pressure techniques (Table I), a 
of the physical properties of *, 


parison 
cotton duck laminated by both high- 
and low- pressure methods 


‘except for impact and water absorption, — 
_ which tend to be higher in the case of 
the low- -pressure laminate. Electrical 
values of the low-pressure phenolic 
~ lamin: ite are definitely lower than a high- 


act that the material was never repre- 

sented by the low-pressure laminator 

as being suitable for electrical applica-_ 

tions there is no “validity in criticism 


Parts fabricated by low-pressure 
methods included airplane engine na- 
celles, wing tips, tail cones, par: achute 
“cases, covers of various types, helmet — 


liners, 


many other parts. 
_ Shortly after the low-pressure ane 


lic field was established, the Fores 


Products Laboratory announced “the 


= of high-strength s sulfite p paper 
the Mitscherlich process. This 
= 
a 


phenolic | resin of the penetrating type, 
resulted in a laminate having excep- 


psi. and a high modulus elasticity 

he characteristics and phys- 
Sa ical properties of this type of lamin: ite 
are adequately discussed in several 
publications and will not be considered 


further here. This type of paper 


laminate found considerable applica- 

ammunition cases, airplane accessory 

parts, etc. One of the most important 

applications for this type of 
Was in its use as a washer in the proxim~_ 


dimensional stability and resistance to - 
swelling when 1 in ‘contact with mioisture. 


very satisfactorily in this application, 


_ The next resin introduced in the low- 


yressure re field was a modification of the 
polymerization rather than by chemi- 


-urea-glue type of resin, but because of 
its” bow 


ness, and tendency to heat decomposi- _ 
tion, this material lid not find ecept- 


“High Paper for 
Bulletin 1395, Forest Products Labora- 
tory, Madison, Wis. 
 4«W.N. Findley, “Fatigue Tests of a La “= 
Mitscherlich-Paper Plastic," Proceedings, 
Am. Soc. Testing Mats., Vol. 45, P. 878 


illustrates that values: comparable, 


pressure material, but in view of the 


fuel tanks, gyro comps WSS COVES, 


paper, when treated with a low -pressure — 


— with Be 


as raw materials. . By re 


The requirements in this 
application were for exceptionally high 


resistance to moisture, brittle- 


TABLE I—COMPARISON OF PHYSICAL 
PROPERTIES OF LOW-PRESSURE MA- 
TERIAL COMPARED TO HIGH-P RESSURE 
MOLDED MATERIAL. 


Based on Laboratory 


taken to exclude air, us sually 


use of an impervious embrane such } a 


_as cellophane or polyvinyl acetate Which 
w over the resin-treg 
P 
alll 
8-02. 


duck | duck 


of the different types 
content on the web of base material j is 
controlled 4n 1 much the same manner for 
both. types—usu ally by squeeze rolls” 
or which s or scrape 


on the 


21 900 

‘ 933 000° 


0. 475 


Tensile strength, psi.. 
Flexural strength, psi... 
‘Modulus of elasticity, 


4 900 


A 


000 
(en- 
ergy to ft-lb. 


phenolics, the: resin pie kup may be 

anee in great volume as a low- 


further ‘controlled by the addition ff 
laminating material. solvents tod decrease the solids content 
The next type of resin the vy -varnis sh. After _impregnating, 
duced to the field was the contact or . the chemical glue woe of resin, to Which 
chemical glue type of resin. When first catalyst been added, the reb is. 
immediately ready for use without 


introduced, these materials were repre- 
P ther processing. he condensation type 


"sented as being capable of molding at 

resin, howey er, requires | evaporation 
of the solvent oad condensation of the 


extremely low pressures and the term 
‘contact resins” applied to them. 
_ resin to a point where it will hs ive the 
desired flow and volatile content: for 
molding uw ider established conditions, 


= Because vacuum pressure was e mploy ed 
Ps ‘in some cases of processing, the | term 

_ The latter process results in a dry web 
or or sheet with a slight amount of pheno- 


“negative 
lic odor. The former process produces 


was also 
employed. 
a sticky web which has, in most cases, 


They are characterized by 
a a highly objectionable odor. This type 


being 100 per cent reactive resins and 
cure without loss of w eight; they : range 

material presents many problems 
in handling and i is rather objectionable 


in viscosity from 20 to 600,000 
. poises, or from very fluid to a semisolid — 
from a worker’s point of view. 
material -has an adv: ant: ige in lay- 


state; are transp: rent, ranging 
assembly as it sticks quite well to itself 


4 


=> 


in color” from water -white to a straw 
color; and they can be activated by a— 
a9 of catalysts. In some cases i 
they have a very obj ectionable odor. 
cause their ¢ and physical and an be held in place without dif- 
_ properties can be varied over a wide ficulty. Unfortunately, the qu: ility of 
employ- material sticks to everything it touche 
ing monomeric styrene as an extender, — There are some polyester types avail 
these materials may be varied ‘their which’ are waxy rather than sticky, 
wetting properties, viscosity and the these materials have not yet estab 
rice of the resin lowered considerably. — lished themselves in volume. Newer 
‘inal properties of the “resins vary _ types of contact resins have the desirable 
from rigid to’ flexible, , and in the rigid _, characteristic of sticking slightly to 
classification a self-extinguishing vari-— - 
is available. It is possible to color als. 
these resins, by the use of dyes and p pig- —.° uring ‘times for the chemic val Jn 
ments, over a fairly good scale of color. | will range from 2 min. for some e of the 
Catalysts for activation of the cure of polyesters to 20 min. for some of the 
the resin are of the peroxide type and allyl resins in the same thickness. On 
and vary from liquids suc *h as tertiary a comps arable basis the phenolics require 
butyl hy droperoxide- to seis such as to7 min., although special treatments 
f benzoyl peroxide de pending upon the have been made which have per mitted 
application and properties desired ‘in cures of phenolics: of approximately 
chemical glue type of resin cures 


Stors age 


~ eal condensation as in the case of pheno- e 


lic, urea, and melamine resins. Curing 
temperatures for “chemical glues _allyls us usually are limited 1 in storage life. 
= range from 200 to 275 F. whereas the to approxim: ately 2 days, although sone | A 
condensation type require 265 to allyl resins have been stored for 3 
F. Because certain of the chemical Newer types “of contact 
glues, particularly the allyl ty] pe, are . resins will store for 2 to 4 months 
inhibited in the curing process by the ee definite changes are noted in 


presence bal air, precautions must 
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will store fi from, 6 10 months, as will, variety of end uses. ‘ull ds on. the have serious economic disadva antages. 
“gaelamine resin treated materials. physic properties of this type A new technique of injecting the 
iting pressures recommended ding or lamin: ate are available from the dry filler while it is in a closed 

the chemi: al glues hen they were variety of sources. and heated mold appears to have certain 
first introduc ed were. in the 25 psi. ause of the types of molds em- advantage s which may provide a solu- 
range as compared to 100 to 250 psi. ployed, tooling costs” were exception-— tion to the problem. 
the low- -pressure phenolic resins cally low, and changes in the molds _A very interesting technique of proc-— 

a However, it has been established th: at could be made rapidly and at low cost. essing the chemical glue type of resin. 
‘a marked improvement in properties This had a decided advantage in that of continuous lamination. 
js noted w hen the chemical glues war effort because of the many changes this process a series of webs of paper, 
processed at psi. and excellent which we were made in design of such items cloth, or fiberglas fabric are individually 
properties are obtained when mok led as. Plane parts as combat experience resin treated from separate treating 
at 1500 psi. previous statement indicated weakness in a structure or pans and then laminated into a single 
js not intended to be facetious but is as engineering developments dictated , ply by passing them simultaneously — 
based on established facts sed through ‘squeeze rolls. At the squeeze 
“gitutes the basis of the author's refer-_ a result of the acceptance of parts rolls, a layer of cellophane is imposed.on, 
oo to these materi: ls as” chemic: al ~ molded in this manner during the war the top of the ply and another on the 
glues when ad led j in excess in the resin- period, it was predicte ‘ted th: at a bottom and the composite web is passed 
‘filer ratio and processed at low pressures. peacetime industry would be estab into heating oven. Longitudinal 
or laminating the pheno- lished based on production of products pressure is "produced on the web— 
lit treated materials, the treated sheets — 7 using the same materials and techniques a Ww while i in the oven—by differential speeds 
e placed between corrosion-resistant ‘employed under war conditions. squeeze rolls | at opposite of 
por sheets to produce a flat laminate, 7 _ This prediction failed to take into con- _ the oven. Lateral pressure is produced — 
or the | die-cut pieces are | loaded into the sideration that the costs of the war by contraction of the cellophane, while 
cavity. In some e: ases, the die ‘program were underwritten by the held under ter nsion “tenter frames, 
cut parts are stapled together for ease United St: ates Government and that | from the oven heat a 
handling loading the material costs for resin and acts as supporting web, pressure pad, 
 eavity. Because the treated material inorganic “filler were generally disre- and, in addition, imparts a high finish 
i dry and the material essentially self- garded as long as satisfactory i to the lamin: ate during the curing 
lubricating, a minimum ¢ of make- -ready ance was obtained. Temporarily, a operation. process has sever 
is required which tends to offset least, the usual economic yardstick w: advantages over the more conventional 
longer curing noted above when discarded and end-use performance -be- manner of laminating individu: il sheets 
compared with the cheniical glues. came the * only criterion a hydraulic press, but recently dis- 
Molds are either of the metal- -to-metal When the normal economic laws once closed figures indicate th at the more = 
_ type or metal with an expandable bag —_—again became part of our business life, 
pressure membr: ane on the other side. “ig the high material costs could not be ated ited 
mold is usually heated by steam, In ade lition, the inexpen- _ terial at-twice-the footage per unit time 
direct gas flame, or electricity. After” sive molds did not st and up under long to a 
molding, the finishing operations s runs, and as result of a 
ore sawing, grinding, drilling, punch- combination of these factors, the of the | ty pe produced in this 
ing, ‘painting other required “pected volume in this field failed to manner is compared to a melamine- 
materialize, and as a result production surfaced phenolic laminate, it is found 
The chemic ” ne treated material _ has been confined to prototypes, models, —_to be | lower in surface hardness, less 
iy processed in much the same 2 manner — and a few specialty uses. Apparently © ~ stain-resistant, and lower in abrasion 
except that lubrication of the mold by the tooling ability resistance. The resins usually em- 
special lubricants is quite often re- proponents of this type of ‘production ployed have lower heat-distortion points 
quired, the customary use of an did 1 match their enthusiasm and and because the molecular size does not 
air-excluding membrane “requires ad- optimistic outlook which failed to ‘permit good fiber penetration the 
ditional time for assembly. In view clude some very important and per- mensional stability of the laminates is 
of the fa t that the sticky Material _tinent economic considerations. rather low when compared to the 
| requires more time for lay-up assembly, Some effort has been devoted to melamine- phenolic type of materi: 
this additional make-ready time tends tempts to employ cellulosic fillers and This type of laminate, because it can F 
to offset the advantage | of faster cure _— inorganic fiber mats to offset the high a be produced i in | any desired length, ‘may 4 iS . 
of this type of resin. Mok ls for cost of woven inorganic filler. In the possibly find application in wall panels 
_Tesin may be made of plaster, wood, case of cellulosic fibers, the molecular and similar applications. a ey ee 
plastic, metal or any combin ation weight of the chemical glues does not As new materials are developed 
AA materi: als. permit fiber penetration, with the result improvements i in processing techniques 
that low dimensional stability results. are worked out for presently available © 
the case of mat materials, the tech- materials, the field of low-pressure 
or electricity. Finis ishing. operations a are nique of handling i is to load the dry filler laminates and ‘molding materials will 
similar to those noted above. into the mold and | then to add the resin undoubtedly find its proper in 
During the war period, the conts act _as a pour charge over the dry ‘mat, after the plastics industry. 
pressure type of resin was employed which a film of cellophane or other ma- 
almost exclusively with fillers of the terial is placed over the cavity charge 
inorganic type. This” typ pe of heat and } pressure “app slied. 
was wetted readily by the resin, and, cause of the excessive make-ready time 
because of the properties of the filler, required and i in view of the fact that an 
“moldings having» exceptionally “high excess of resin must be added to allow 
-} Strength values were produced and _ for good filling out of the mat, this PP 
very satisfactorily PM technique of molding 
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Fac 


of workers in in ‘he field of to 


‘ae The object here is to consider 


some of the problems s involved in such a 


It appears desirable at the outset to 

reeximine the definition of an adhesive. 

* McBain (10),* who pioneered in this 

field, pointed out. that there are two 
types” of adhesive bonds: mechanical 

specific. Mechanical joints form 
by an interlocking or dovetailing of the 
adhesive into, “porous surfaces, Ww hile 

specific adhesion, which can occur on 
smooth well as rough surfaces, 


evidently results from intermolecular 


q ind interatomic attractions between ‘by Me B: uin fall largely 


adhesive and adherend. Probi ably both 

mechanisms are e present to. some degree 

in every bond. MeBain then further 
stated that. any liquid whie h wets both. 


surfac es and which ‘an be solidified 


tm situ will form a bond and is there- made « of low molecular weight materials — 
apparently con- as adhesives by Callner (4) and W ood- 


fore” an adhesive. 
sidered an | adhesive bond to form if the 

joint could withstan 


ctors Ale 


ablish a basis for predic ting not only _—_ angle between the liquid and the solid : 


what will stick to what, but for pre- 
the strength o “of ‘the resultant 


school ool arbitrarily considers wetting to 


1 a tensile stress Pi 


tina Ath 


formed coul 1 be d stroyed by cooling 


~ 100 C. below the adhesive’s s melting — 
temperature, due to stresses es 
in question. will be remembered -unequi il coeffic cients | of expansion, 
that this can be 1 regarded as the angle : : The successful bonds formed by mereury 
_ formed at the edge of a droplet by the . es partic ularly interesting, - since this | 
liquid surface and the solids surface- material forms some che 
upon which this droplet rests and is known contact angles with ice, glass, 


eres organic mi ateri: ils, when 
, the cases 


_ into this cla 
To discover “whether combina’ itions 
a wing conti act t angles 


series of qui: litative experiments were 


worth (13). To evaluate the possible 
af ‘tors other than con- 


of any magnitude, however small. _ also 
Sentials als to an adhesive: it must be ferences in melting points, polarities, 
“liquid, it must wet, and it must hardness, coefficients of expansion, ete. 


capable of solidification. Equally in- these tests, a smi nall amount of 


always measured in the liquid. One styrene, ete. Bonds therefore formed > 
cod here regardless of the e magnitud e of the 
occur if the contact: angle is less than contact angles involved. 
90 deg. and no wetting if it exceeds In these tests, no extensive control 
deg. Another group considers « adherend surfaces | Ww us attempted, 
“plete wetting to occur if the contact though the *y were as fresh, ¢ ‘lean and 7 
is sere and smooth as possible. Despite all r 
able "prec cautions, adsorbed layers” 
gases and we iter vapor, probably 
traces of grease, were- 
"since. no high \ vacuum tests 
undertaken. Similarly, surface 
characteristics are influenced not only 
by age but by “methods of preparation, 
a familiar example being the differences. 
metal surfaces depending 
whether they “y were preps by grinding, 
milling, polishing, ete. Indeed, tests 
were deliberately ‘undert: aken on a given 
sy stem in which different kinds of sur- 
faces were prepared, and in Which 
surface co contamination as by | xidation — 
was permittec 1. In 1 all of these cases, 


teresting is what it not  stipul: ated, 
namely, moleculas w eight, composition, 


hesive material was placed upon 


to find solid surfaces to which water 


adherend surface and the combination will n not stick upon freezing deserves 


and physical properties like coefficients | heated slowly enough to keep tempera- mention. This is of critical importance 


(Of expansion. ‘Moreover, 
tions regarding the adherend surfaces are 
raised. The evi lence for this definition © 
involved qualitative and quantitative 
tests of systems using as both adherends 
adhesives a large number of 
gs 2 terials of both high and low molecular 
weight and covering a subst antié al range 
chemical and physical properties. 
7 ‘In each ease, the adhesive was applied © 
ina liquid state achieved usually by 
solvents we ere 
> =" 
McBain’s definition implies that wet- 
ting is a prerequisite to bond formation 
and raises the e question of what is not 


an adhesive. etting has uni- 
NOTE. OF THIS PAPER IS 
- INVITED, either for publication or for the — 
- attention of the author. Address all com- 
munications to A.S.T.M. Headquarters; 1916 
Rave St., Philadelphia, 3, P 
Associate Professor of Chemical Engr., 
Institute of Technology, Cam- 
Research Dewey & A 
Co., Cambridge, Mass., formerly with Massachu- | 

The boldface numbers parentheses refer 
te the references appended to this paper. 
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—Bakelite, benzene, cellulose 
sheet, diphenyl, glass, 


dhesives.— 

copper 


dioxan, n-octadecanol; dibutyl phthal- 


— 
ay Chemical 


no specifica conditions uniform throughout the in de-icing of airplane wings during 


system to about 5 C. above the adhes- flight. ‘No case nonadhesion is” 
ive’s melting point. The system w as ‘repor ted in spite of the great number of 
next cooled to about 10 C. below this materials tested. 
melting point, whereupon form: tion ofa W hile the ev aiiaee | is not, of commun 
bond was qualitativ ely inv estigated by — complete, the foregoing suggests that 
prying off the droplet with a — < an adhesive bond ‘will form if a low 
heated to an equal temperature. The- molecular weight material at a tempera- 
following materials were tested, ture above its. ‘melting point is brought 
cluding all those combin: ations in whie b> into contact with a solid surface and 
adherend had a> higher melting — is then allowed to freeze in place. 


point than the adhesive. ite ‘on Po Abusive 


‘ice, paraffin, poly= 


ve 


to atic k to solid ces 
Calcium nitrate, | potassium and then cooled to solidification 
acetate, silver nitrate, sodium chloride, is well known, and i in this respect their 
sodium thiocyanate, _zine chloride; “lead behavior | closely “parallels that of low 
stearates; | n-octatiesanol; molecular weight materials. The tacki- 
ness often exhibited by molten poly- 
mers reflects this capacity to stick, nde 
well as the reluctance of these polymers 13 
to fiow resulting vis- 


their high v 
‘osity. 


Since a polymer usu: lly does 


show well-defined ‘melting tempera 


adipic, 


ate; aniline, be snzophenone, nitrobenzene; 
benzene, cy ‘elohe ‘xane, diphenyl, 
thalene, paraffin, phen sear 


naph— 
glass, 


“March 
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Bonds formed unmistakably in all cases. 
In many cases, of course, the bonds so j 


minimum temperature exists below 
which sticking bee omes impossible. 


tics and adherend surfaces at controlled — 
temperatures. This was done by pres- 
nee together in a tightly fitting mold a 
Hs thin foil of the adherend upon the fl: a ie 
ie face of a disk of the pl: istic under test, 
approximately in. in diameter : 
0.2 in. thick. _ The entire apparatus 
whose temperature was controlled to 
02 C. The system was of 
tc temperature before 


together various combinations of pl: 
f 


stant temperature w was maintained | 
throughout the test. Occurrence of 

- sticking was determined qualitatively 
by pulling the foil from the disk. it 
~ stic king developed at a given tempera- 
ure, ther run was new tem- 
erature approxim: itely 2 2 C. lower until 


which it did not occur. Table I presents 


explore this | point, Judge (6) brought 


Poly vinyl butyral>. . 
P olymethy! methacrylate. 


Polyviny! alcohol. 


@ Dow Styron, 
duPont, V. F.7 
duPont Lucite, SED 363% 

52-22, Type A. 


+ pressure was applied, whereupon con- be The curve for the polysty rene used =a ar re 

is shown in Fig. 1 and is typical, 

These transitions: have been very. 
extensively studied, among others 
= and Spencer (2), and are con- 
sidered a rapid increase in 
rotational -_-vibrationa al fr eedom of 


the molecular chain segments at these 
a minimum temperature was discovered temperatures. 


-at which sticking occurred but below often (but not always) lexhibit second 


Minimum 


femperature 
of Bond 
Formation, 


Pressure 4 
Cent. 


Second 
Transition, 
Ac deg. Cent. 


tow 


10 000 
000 
10 000 
50 
000 
000 pl 
min. 


R-1-K27, 


surface. ithout, suc sch 

‘mobility and orients ation, no perceptible — 

: bond mation can occur. Mobility 

s, by a. increases as the temperature rises above p. 
the transition temperature but is rapidly 

lost it, whic ch — why poly- 
styrene shows rapidly declit 
capacity to stick below 80 C. (see 

able If mobility at a lower tem 

perature is: required, then 


. hermoplastic polymers 


order rather than first order transitions. polymer’s. 
A polymer’s second order transition — 


The evidence indicates that each poly- ted by 


results using tin as an adherend. 


mer tested shows a unique temper rature 
above which sticking develops but 
below which it rapidly. becomes 
- ficult and impossible to form a bond. ¥ 


in the neighborhood of 80 C. 
J evidently little affected by pressure 
Above this temperature, the capacity 
fe sticking develops rapidly, and in- 
tacky: to a light touch with a spatula 
at 110 C. 80 however, 
to stick even at prolonged exposure | at 
~ high pressure to an adherend surface. 
plastics were found to behave 
fashion analogous polystyrene. 


tin as an adherend, entirely similar 
results were obtained for 


and styrene foil as adherends, 


formation were found to lie within 2 C 
of that of tin. 
Further inspection of Table I show 
that the minimum sticking temper rature ; 
these polymers appears to coincide 
their second order transition 
temperatures. will be remembered 
the second order transition tem- 
‘perature, ‘a term coined by E hrenfest 
is defined as the temperature at 
which curves of primary t thermody namic 
properties like volume enthalpy 
_ plotted against temperature show a dis- 
continuity in slope. The values re- 
4 ported in Table I were determined « on 
the materials tested by the use of 
dilatometer designed according to Jenc- 
kel and Ueberreiter (7), with 20 min, 
“allowed for observation poin 
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soon reaches a ‘maximum constant 
For polystyrene, _this temperature lies” which is then independent 
and further molec ular weight ine ‘reases, 
prov iding no cross-linking oc were, Boyer 
and Spenc er showed that “these: “through cross-linking. Thus, 
second order transitions are not equili-- 
deed polystyrene becomes noticeably ium effects, 
the curve of Fig. 
hr. instead of 20 a are allowed for 
polysty rene quickly loses its capacity ach observation point. 
ca he coincidence of the minimum ad-— 
hesion temperature and the transition 
temperature appes ars consistent with 
BU these facts. 
Ww hile T able I reports only results for a a sufficient mobility of the atoms 


and molecular segments in the adhesive 


| AS ULLET 


since the orientation 
required for bonding occurs before the >: 
solvent evaporates completely. On the 
_ other hand, mobility can be destroyed 
by raising the transition temperature — 
_thermo- 
‘setting resins used as s adhesives are 
“usu: ally applied ‘in partly polymerized 
‘set_ up” in place by 


since the discontinuity | 

1 disappears if 60 and then 
heating, oxidation, ete. When applied 

pee 

in molten or r solution form, orientation 

eah clearly occur before extensive cross- 
linking destroys mobility. W hen ap- 
plies d as_ a dry powder or film, the 
Adhesion | undoubtedly re~ polymer is usually made to melt 
setting-up, and so again has an oppor- 


tunity to orient. In all these cases, of 


surface so that their force fields can course, a poor bond results if a film of | 
key into the fields « of 


Whose minimum temperatures of 


low cohesive strength 8 separates the 


; 


J 


in 


— 

rol — 

: 

ts at 
ly 

eS can be made to stick to metal surfaces 

on plasticizer addition; this temperature 

on 

ng 

er 

{ 
of 

at — 


adhen rend and such as” ij ntact angles than with polarity. BLE IV. _ADHESION OF VARIOUS MA. 
ch as the with contact angles than with polarity. TERIALS TO STAINLESS 


mold lubricants a and nd parting agents used is not intended to imply here’ that 


molding. the polarity rule is s necessarily incorrect. Test 
foregoing, , therefore, s ‘These examples are cited to show th: 
a liquid will bond to a solid sur- bond strength does not appear to 
w ith w hich it is brought i isotherm- pend solely upon ‘one factor. ariables 
ally into contact if the combination is like coefficients of expansion and other | 
cooled to below transition physical properties must also be con-— 
temperature (either first or second sidered, since these m may - cause stress 
ethy 


order of the liquid. . A bond will of concentr: ations which an other- | naphthalene 
course also form if the liquid’s transition cussed below 
tearic acid | 69 
Octad 
It ‘has been known for a long 
-Bonp STRENGTH bond rupture. strength varies of expansion f adhe ave 
versely and widely with thickness. A more closely into line, and go 
Wh hile it been suggested here typical curve is shown in Fig. 2, showing improves the thickness-strength be. 
that: any liquid ¢ can be made to bond to results for polymethyl me thacrylate havior of the bond. The dips in ‘the 
a any solid surface, the strength of the bond between two steel cylinders a _ curves at small bond thicknesses are 7 
wt bonds so o formed has not yet be jen con- — in. in diameter, stuck together end to presumably due to “starvation” or ee 
sidered. A great many factors: ave” end, and tested in tension at a loading stresses resulting from compression of 
been “recognized as affecting bond rate of about 6500 psi. per sec. Each the partic ‘les filler. 4: 
strength, and a few deserve brief dis- of the ¢ data points is the ‘average of Further evidence indic: ating the 
cussion. It. has, for example, been three tests. The bonds were formed fluence of theymal upon bond 
proposed that strong joints cannot be isothermally at the various temperatures strength i 18 presented in Fi ig. 4, 
made to pol: ir adherents with nonpolar: shown, by inserting layer of molten Here is shown a typical curve of bond 
adhesives, and vice versa. The experi- ‘polymer between ceylinders placed strength versus temperature of test 


mental evidence — for this gener: wig constant bond thickness for a thermo- 
tion is not entirely satist utory. Table TABLE. . plastic polymer, in this case, poly- 


Wood's metal 


ABLE III.—ADHESION OF WOOD'S | 
II presents the test results of METAL (MP 62 C.) TO VARIOUS ADHER- methyl methacrylate. These tests, 


borough and Haas (8), showing the «ENDS, AT50C. before, were on metal cylinders stuck 
shearing force needed to cause a button Shear together end to end and tested in ten- 
of ice to break loose from the indicated a at a load rate of 6500 psi. per sec. “hesiv 
adherends, as determined in a centri- coefficient of expansion of the ade near- 
fugal testing _machine, Tables 46 hesive is roughly ten-fold that of the 
and IV show W oodruff’s findings (13) metal in this case. the temperature 
on the force required to shear off a See “falls, inspection shows that bond rup- | 
_ button of the indicated adhesive 0.3 ture strength increases until the second 
in. thick and 1.0 in. in diameter from a end t to end, after r which th bonds were order temperature is reached. Here 
- single adherend surface, by application cooled to room temperature for test. the rupture strength decreases ; abruptly, 
force parallel to this surface by means care was exercised to keep ‘the possibly because the material is no 4 
ofa yoke which fits snugly around the “cylinders properly aligned while allow- longer capable of rapid flow to remove 
adhesive button. The rate of loading ing the adhesive freedom to contract strain inequalities. The strength again ; 
q 


as Wi 
} no su 


was _ approximately 50 psi. . per min, as it wished during cooling. The re- _ rises, reaches @ maximum, and then 
Results should be regarded as of com- sults: show that bond strengths at room falls off to zero as the internal tl thermal — 
parative value only. The findings. temperature appear independent of stresses become more and more impor- 

, temperature form: ition within the ases of bond failure may 
are evidently not consistent with the peratu ant. Many ¢ f 


ai attributed to the development of 


polarity criterion; for example, Table ranges investigated 
shows i ice, , which i is highly polar, to arious explanations of this such stresses. Figure 5 presents the 
stick as w ell to polyethylene as to glass,  ness-strength behavior have been pro-. same test. data for unfilled and filled 

which are respectively nonpolar and posed, and of these, four will be men- styrene. The e benefits to 

polar, equal strengths for Wood’s tioned here. The first attributes this rived from adjustment. of coefficients 
- al bonds to stainless steel and bake- behavior to the deve lopment of of stresses evide lent. Wie 
_ lite in Table III or for naphthalene and resulting from differences in therm: » « A second explanation for the thick- 

water to stainless steel in Table IV are | coefficients of expansion — between — ad- _ ness-strength curves as in Fig. 2 at- 
aga exceptions to the polarity yrule. It. hesive and adherend. fe This" theory tributes this behavid ior to differences in 
worth mentioning in passing that these was well restated ree ently by Turner moduli, Poisson’ ratio, ete., of adhe- 
strengths correlate no better (12), who proposed overcoming sive adherend. It appears that, 


difficulty by adjustment of the coef- even when thermal expansion 
‘TABLE Il.—ADHESION OF ICE-FILM To __ ficient of the adhesive to correspond with ficients are perfectly mate hed, unequal | 6 

‘Tests HAS that of the adherend | by incorpor ation moduli of adhesive and adherend would 

BY CENTRIFUGAL TECHNIQUE. -of suitable pigments and fillers. Figure still result in acurve qualitatively similar 
= os Shear Strength, 3 shows that unfilled polystyrene bonds to Fig.2. It will be noted that the curve — 
Adherend- thicker than 0.10 10 in. im. actually break filled polystyrene in Fig. 3 still shows 

Polished steel....... sponti aneously upon cooling, ey some variation of strength with thickness, 
though good bonds form initially, due and this may be due to differences 

oi = vidently to the development of high — either i in the thermal coefficients or che 

I the ther 
ses upon cooling. Filling the sty- moduli. 


e with asbestine brings a The so-called theory of flaws is a) 
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Fig. 4. Strength Versus Temperature (1). " 


Adhesive: polymethyl methacrylate, Adherend: emery- 
rinse bonds were formed at 240 C., and were all 0.1 in. thick. 


ind expl: ynation of i ‘thick: oR M. ‘Minimun . Adhesion 


-nese-strength behavior | of adhesives. ‘Temperature of Thermoplastic 


strength of thin adhesive sections to to establish the reasons for (7) E. Jenckel and K. Ueberreiter, “On 


the fact that these necessarily contain strength behavior i is ¢ ‘lear, since cor- of Various Shain 


fewer structur: al flaws than a: rective measures can be or only, : Lengths,” Z. Phys. Chem. Vol. A182, 


geetions. Bikerman’s (1) ingeniousanaly after known, D. L. Loughborough 2 


sis of tests of paraffin wax bonds be- “Reduction of Adhesion 
tween metal blocks showed that this OR REFERENCES Ice to De-icer Surfaces,”’ Journal of 
theory goes a long way tow: ard rd expl: the Aeronautical Sciences, Vol. 126, 
fourth: ox on ness of Adhesive Joints,” Journal W. and J. Alexander, 
possible explanation of Chemical Ind., Vol. 60T, p. 23 “colloid Chemistry” (Alexander), 
this thic ‘kness-strength behavior, pro- Vol. III, Ch. 1, Interscience Pub. Co. 
by McBain Alex xander (9), (2) RLF. Boyer and R. 8. Spencer, (1931). 
suggests that orientation occurs in ad- vances in Colloid Science” (Mark), mel) J. W. McBain and D. G. Hopkins, 
hesive films due to the influence of Co. Journal of Physical Chemistry, Vol. 
near-by solid adherend surfaces. R. F. Boyer and R. 8. Spencer, 29; p. 188 (1925). 


Bain’s X-ray study of glue films used “Thermal Expansion and Second E. Merrill, ‘Certain Cohe sive 


as wood adhesive, how ev er, ered Order T ransition: Effects _in Nigh and 1 Adhesive Characte ristics of 
no supporting evidence Poly mers: Part III. Time f- Thermoplastic High mers,’ 


, ects,” Journal of Applied F hysics, Massachusetts Institute of Tech- 
It will be noticed that these four Vol. 17, p. 398 (1946), nok Thesis (1947). 


possible _explan: tions of thic kness- N. H. ¢ ‘allner, ‘Adhesive Behavior of (12) P. Turner, “Thermal Expansion 


‘strength behavior are not_ necessarily Low Molecular Weight Materials,” in Reinforced Plastics,” 
mutually exclusive, _ that is, all four Massachusetts Institute of Tech- Journal of Research, Nat. Bureau 
‘May simultaneously affect nology Thesis (1947). Standards, Vol. 37, p. 239 (1946). 


— 
strength. 1 the last: “Communications from the Physical Low Molecular W eight Compounds,” 
offer a reasonable explana- of the Univ. of Sup Massachusetts Institute of Tech- 
tion: for the | fact _of 7 me ent P. 8 (1933). nology ‘Thesis (1867). ny? 


STRENGTH IN TENSION, 


(BOND THICKINESS, IN. 


3. —Bond Strength at 25 Cc. Versus 


Curve A: polystyrene without filler (cubical coefficient of expansion: 
40 X re ciprocal degrees bonded to lathe-turned steel sur A: without filler (cubic coefficient 240 x 10-8), 
fees (cubical coefficient: 33 X10). = © | emergy-ground aluminum surfaces (cubic coefficient 75 
Curve B: polystyrene filled with 60 | per cent by weight of asbestine (cubic = Curve B: a ow filled with 60 per cent by weight of asbestine (cubic 
teefficient 114 X bonded to emery ground aluminum surfaces coefficient 114 X bonded to emery-ground aluminum (cubic coefficien 
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6) P. Ehrenfest, “Phase Transitions,’ (13) C. L. W oodworth, “The Adhesion 
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tions 


; ~ faces of each end of the foil and fine 
was found possible to calibrate the effe« ot of natural corrosion DUR RE 
several artificial accelerated corrosion procedures on a metal by obse rvation — = 
the electrical resistance of a thin foil ribbon of the metal. With copper ive test as 
the experimental sample, a linear relation was found betwee the — prepared. Before assemb ly ea ach foil 
tion of exposure to the corrosive procedure andthe increase of resistance of 
the sample. This linear relation, which held true fo~ natural corrosion y= 
for all of the artificial procedures investigated, ‘made possible 
deve lop a constant expressed as percentage increase in n resistance per unit — 
time for the effect of each corrosive procedure. From the data cleched 
this corrosive effect constant was computed for each of the corrosive procedures — 
investigated. The constant obtained for process is significant, of 
course, only for the particular metal used for the foil. It is believed that — tended period to establish the initial | 
‘r experiments will show whether this method can be applied to othe resist ince of ea ach sample. 
metals and more conditions and to the e ev aluation | = ‘standard me: easuring, current of 0, a 


amp. was used giving a current density 

100 amp. per sq. in. for the initial | 
cross-sectional area of 0.001 

current density sufficiently 
low so that the heating effect of the 
| be neglected. Measure- 


luation of 


Bonw 


=— 
Quantitative Eve 


cleaned with carbon tetrachloride, 
Following assembly the length of foil, 
between measuring points and the area 
untinned foil exposed to corrosion 
determined. Sever: al » sistance 
measurements were taken over an ex. 


al pro- accelerated corrosion test 


ul 
8 have been in tests ith each other, and with 


= 


-ments of resistance were made at stand. 
conditions with a Leeds & North- 
> 

rup precision Kelvin bridge. _— 
De After sts ab le values for the resists ance 


of the foil : stripe had been obtained i in 


comparativ ity as it woul affect a urtic ar 
the probable effects of natural corrosion — s met: ulic sample. Since accelerated test 
on a sample under test. . There is little | methods are used more and more, , & 
basis, however, on which quantitative quantitative e basis 
comparisons can be _made- between different procedures | seems essential. — 
various artificial procedures and natural The first step was. to » select a test 
corrosive processes. The purpose of sample of such a nature as to provide: 
the work described was to investigate sensitivity to a wide range in 

New York City. Zesistance of this foil 


subjected arious “cor rosive 


a sensitive means for making such com-— grees of corrosive effec and (2) a 
parisons. In this project the relative significant, ace urate, qué intitativ "was mea sured at one-w eek intervals. 
severity of a natural corrosive process: “termination of corrosive effect a Foil 1 No. 2w as subjected to a 24. tions 
and of three artificial procedures was change ine physical characteristic, hr. eye lie acceler rated corrosion pro- mech 
determined. The rate of corrosion of after short increments of exposure time. cedure. Each cycle consisted of 7 br. expos 
metals” has previously been measured | as found practicable to measure "exposure, in a test chamber at room 
by the increase of the electrical resist- corrosive effect in terms of increase of temperature, to st produced by cove: 
ance of the met: al. Burns and Camp-— electrical resistance corresponding atomizing a 10 per cent aqueous sodium fleck 
for instance, , reported in 1929 on reduction i in cross-sectional area causec 1 chloride solution w ith filter red air, peare 
= use of this method for observing 


corrosi@n of corrosion- sensitive followed by heating» in an air oven for th 


ee corrosive deterioration of lead by -eondue ‘tor. order to provide maxi- 45 min. at 125 C., followed by slow Fo 
um surface area w ith n minimum cross- cooling to room n temper rature in the oven ex 


acetic acid. “vapors. Snelling? used the 
increase of a mets allic er to sectional area, the test sample selected the remainder of the 24-hr. eyele. tion, 


a metal foil ribbon. W ith such a a This foil was areas 


coveringthemetal,andthuscomparedthe sample, significant increases of resist- ‘intervals. dams 
relative qualities of protective coatings ance were obtained for small ‘oil No. 3 was siabjec ted. to a dit. ered 

exposed to corrosive media. It was cross-section. ferent 24-hr. eye clic accelerated cor pet, 
found that a definite re lationship seemed T he corrosion- -sensitive test. -rosion- procedure. Each cycle Only 


to exist between the resistance, diam- used w as a strip of copper foil 0.001 sisted of 7 hr. “exposure, in a test cham- | prese 


eter, and length of exposure | of ‘copper thick, | in. wide, and approximately ber at 38 C., to spray and mist “after 
wires to atmospheric corrosion. 55 in. long. This copper foil ribbon was produced ‘atomizing a 20 “per cent Pailu 
However, the authors are not aware wound back and forth around two aqueous sodium chloride solution with the 

of any previous attempt to compare allel rows of pyrex, glass rods mounted on _prehe: ated, saturated air, , followed by = 

quantitatively the severity of various Transite base. measurement _ heating in an air oven for 45 min. at parti 

purposes, current was: fed into the cop- 125 C followed by s low cooling to after 

per foil through | two. contacts, one room, temperature in the oven for the Fo 

the mounted at each end of the Tr: unsite remainder of the 24-hr. eycle. 
4 1916 Race St. which clamped around the ends foil was measured at. five-cyele tion, 


Foil No. 4 was in the laboratory 


= at room co onditions as a control and was 
measured at one- week intervals. 


Foil No. 5 was exposed continuously _ 

— 


pS dl Engineering Co., Inc., New York, ~ of the foil. To prevent corrosion at the 


M. Burns and W. E. Campbell, Transac-_ conti ucts, the clamps and the foil ends 


tions, Am. Electrochemical Vol. 55, p. 271 > 
were provided by two wires soldered 


2 U. S. Patent No. 1,811,765 (1931). > 
the of the outermost 


; ig Hudson, Proceedings, 
; 


P hysical” Soc., 


Vol. 40, p. 107 (1927). an 
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Foil No. 21 1 days’ continuous e us 5 
é = to 20 per cent salt 
—Effect ¢ : Exposure to Various Corrosive Procedures. 


to 4 test condition at 3 ws as coarse and flaky. Failure failure. The OS10 
_C. described for foil No. 3. It was urred by transverse ~ tearing of the cupric oxide, was ‘coarse anges “formed 
after each 24-hr. period and ‘ibbon along the side of one of the glass ‘he hipped off, exposing 
returned the test chamber Im- supporting rods. The inner surface of layer of red cuprous oxide underne: ath. 
mediately. the foil was protected against corrosion Failure occurred by tearing at one 
: aa by the glass rods and the foil was thus the gl: ass supporting rods in the same 
-Osservary ATIONS AND Test Data - thicker in the region which w was in alle manner as described for foil No. 3 abov re. 


+ 
Foil No. 2. ve Foil No. 4.—U nchanged after 


Pg The visible. “effects s of exposure to ts uct with the glass. A stress concen- The appearance of the strip at the time 
_ corrosive tration occurred along: ‘the line where failure i is ‘show n in Fig. 1 (ec). 


described below. foil was tangent to the glass, due test data, in the form of r resist- 

Foil No. 1, exposed to weather condi- to the sharp decrease in CTOss-sec tion ances of the foils measured at regular. 

tions, did not corrode to the point of from that of foil corroded only on during the progress their 

mechanical After months’ to corroded on beth exposure to the rarious corrosive 

cedures, are given in Table— The 

data are plotted i in the curves 


cove: with black corrosion products, ices where the foil contacted the glass 
fleckec. with small green areas, and ap- ods, ‘causing particularly severe cor 
« 
peared smooth and uniform. No flaking rosion due to the air-water line. Discussion or Test Dara 
g the oxide film was present. = ~—_ ture of the foil occurred along this line. — jal An examination of the curves shows. 
‘Foil No. 2, subjected to 24-hr. cycles The shortcomings due to this pa that they consist of three portions. 
4 oft éxposure to the 10 p per er cent salt solu- ticular mounting of the foil are recog- _—‘ There is an initial period during w hich 
z tion, failed after 60 such cycles. — Large nized, and future work will be conducted _ Tesistance increases erratically, — 
areas of the surface appeared | to be un- straight foil held ina 
damaged while the remainder was cOV- frame. 


‘art The foil itself was ave in crev- 


foil dow n. This is follow wed 
‘: ered with a light green corrosion prod- Foil No. 4, kept at room conditions _ by the major portion of the curve, which | 
identified as copper -chlonde. throughout the test, remained clean is essentially linear. This linear portion | 
Only a very few small black spots were showing only a tr ce of oxide film. produced by the constant reduction 
present. he appearance of the strip: = This foil was changed in area of metallic copper 
ter failure may be seen in Fig. 1 (@). for the purposes of this investigation. the corrosion proceeds. inally, 
Failure occurred by tearing alone: one of fe Its | appearance after approximately six » whenever the foil begins to tear = a7 
the glass supporting rods as described months is show! n in Fig. 1 (6) the sides of the supporting rods, there 
below. Final failure was’ preceded Foil No. 5, subjected to continuous upward change of slope as the r 
‘partial tearing at a number of the rods "exposure to ne 20 per cent salt spray, sistance increases rapidly. Th 
Miter approximately 45 cycles, failed after 240 hr. of exposure. Dur- ve particularly noticeable > in foil No. 
2 | Foil No. 3, subjected to 24- hr. cycles ing the first 24 hr., the surface of the where a number of partial tears oc-— 
exposure to the 20 per cent salt solu-- copper became covered with patches of curred before final failure. 
“~ heating, and cooling to room | tem- central, linear portions of the 


perature, failed after. ‘such. ey rcles. curves, representing the constant effect. 
4 Light green corrosion products appeared a 


of corrosion, were used to make the 
iter eycles, and black spots after 
cycles. “The foil Was . completely 


quantitative determinations desired. It 
‘black after 13 cycles. The oxide coat- 


light "green corrosion products, \ while 
the remainder of the surface remained 
bright. After this, areas ap- 
peared and increased rapidly. After 


2 hr. ‘the entire surface was black, © 


was known Shes initial unstable 
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TABLE |. RESISTANCE OF COPPER FOIL RIBBONS AFT ER EXPOSU RE TO CORROSIVE PROCEDU RES 
I No. Foil No. 2 Foil Foil No.4 | Foil No.5 
Open- Air, 10 per cent Salt-Cy elie per cent Se alt-Cyclic Conditions, 90 per cent Salt 

PS Atmosphere Corrosion Procedure Corrosion Procedure lov neontaminated atmosphere Continuous Exposure 


Resistance, |Time, 24-hr. ‘Time, 24-hr. Resistance, Time, 24-hr. Resistance, Time, 24-hr. ‘Resistance, | Time, Sé-he. 


_ Before Exposure 


| After Exposure After | ‘Exposure _ After E 0. 
0. 0401 0440 0541 0 
0.0396 4 0.0478 0504 : 
06 Has 0486 .0619 if 0 
0.0413 0608 f 7 0649 35 
0.0426 ‘0600 58 0.0665 23 
0.0427 60 0.0663 
79 
0.0440 
0.0433 
0.0464 
0.0444 
90445 
0.0453 
0451 
0.0453 
0.0454 


0.0454 


Wi * Indicates point at w hich | partie of was inet noted. 


effect of any corrosive procedure. How- 
ever, it was felt that. since this condition 


ace 
isa ‘transitional one. cand is ‘of short follows. A typical application of 


duration compared with the linear por- Foil No. 4, which was retained as a which has been used in the I: 
~ tion of the curve, it could be neglected. control in an uncontaminated atmos- tory is in appraising the significance of 
‘Thus the long-term effect of each cor phere at room temperature, remained obtained with a comparativ ely 
proc edure- as expresse as practically constant in resistance rapid test pr ocedure i in comparison 

constant C equal to the i increase in duration of the test. those from a somewhat slower proce- 
"resistance per 24- hr. period, as a per- _ This indicates that the corrosive effect dure. In practice, both exposure 1 
~ cent: ntage of the initial resistance, thus: constant for exposure under the control 2 thirty” cy cles of the 20 per cent salt 


ons cyclic” procedure and 100 hr. of 


conditions may be considered as zero 
for purposes of comparison. === continuous exposure in the 20 per cent 
“salt mist chamber have been used. 


— a The values of the slope / R/T for the 


linear portion each curve, the initial requires only a simple | arithmetical cal-— 
__ Tesistance R, of each foil, and the values as. culation to determine that the 100-hr. 


res sistance, 
ti 


ime in 24-hr. periods, and of C obtained from these. data are given ee continuous s test is less th than one-third 
— in Table I. damaging as the 30-cy vele test. 
‘This formula, however, iraplies that the TABLE II.—VALUES OF SLOPE, INITIAL The « question may also | be raised, 
RESISTANCE, AND CONSTANT C. ith pof he 20 ver cent cvcl 
-Tinear portion of each curve will pass re to the per cent cyc ic 
through Ry if projected back through =. process, whether the 45-min. heating 
I, 
Foil “Process R/T 


ohms | C per iod has. effect, or whether the 


the initial unstable region. This could” 
assumed (although it appears” No.1. | Outdoor | entire effect is the result 
be true for several of the foils tested). 4 hs -0378 | 0. ; the chamber. This 
Therefore, the increase in resistance = salt mist) nes question is easily answered. "For 
eyele 24.3 | 0.0403 | 0.602 ‘ 
cycle total o of 100 hr. 


- per 24-hr. period was determined from a No. 3. | 20 per cent 


actual slope of each curve, deter-— 


chamt r alone 
alone 


effect of the 


mined graphically from the linear No. 4. | Room con- 


diti .038¢ 
tion of each plotted 0. 5. 20 per cent 
¢ Ww as determined from: 


salt con- 


ail 


It is obvious that ‘the comparative 


Tey increase of resistance, approx. 
"The 20 per cent cye lie process includes 


7 hr. per eycle i in the salt mist chamber. 


the heating and subsequent cooling 
of the portion ‘a each mined thede 10 p in the remaining 17 hr. of each cycle 


salt mist chamber, for example, no effect, then 14 ‘eycles, giving 


\ iti is interesting to note iets the caused deterioration at five times the _ a total chamber exposure time of 98 
data for foil No. 1 that the continuous rate of natural” “corrosion, while the  hr., should cause a resistance increase 
 €xposure to weather conditions cain cyclic 20 per cent salt mist process was a approximately 19 per cent. “Sai 
a rate of deteriora: times rapid in effect, : 05 = 29p per 


5 
ras 
— 
— 
a 
| 
— 
fr: — 
lz 
‘cent salt mist process was forty 
im 
| 
53 
— 
fase 
= 
where: 
— 
— 
“4 
— 
| 
= 


Itis therefore ant ious that heating and and u upon other more complex combina- should mz it possible to reduce the 


have considerable effect in tions. duration of exposure an to ¢ develop 


increasing the rate of corrosion, more important, this technique standard test sample cell, more 

& can possibly be > adapted to general in- pact, and less susceptible to accident 

dustrial use, as a means for evaluating damage than the type cused here, It 

The procedure described is quantitativ ely the deleterious effects of should also be. possible to repeat this 

_ Seated as an approach | to the problem ty corrosive ‘e atmospheres present 1 in \ indus- test using foils of metals other tha 
the qualitative, comparative evalua- trial locations. The “exposure, for a copper, and thus to ¢ alibrate each 

tion of the effect of various corrosive short time interval, of a small group of —_rosive process | with several metals ty 

wocedures. The data and results ob- metal | foil samples 0: of known resistance, obtain a profile of its effec The 
tained are valid only for the corrosion followed by measurement of resistance velopment a standard COFTOSion- 

of a copper test sample. The technique, after exposure, may make possible an sensitive sample or set of Samples 
“i however, can be improved and further accurate prediction of of the > long- -time “ would be valuable in making possible 
tests should show whether it can be effects: of the particular. atmosphere on quantitativ comparison of Various 

utilized | to evs iluate rate: effect metallic structures, electric al inst: artificial corrosion pr :esses used in 
ous corros: lations, ete., intended for service under — - ese: arch and testing, and the ev: aluation 

similar metals i in on a the corrosive conditions. of corrosive atmospheres encountered in 
surface, on an electrical joint, Further investigation = 


By land Raymon M. Bell’, 
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APPARATUS 


__The design of the adi: ubatic calorim- 
eter. is based chiefly on the deserip 

the points where the curves might tion given by Wilkes and Wood.2 

up to given ‘flatten, off. It was shown that the construction is shown in Figs. 1,2, su 
pends» inversely on thermal dif- “curve for glass is not so regul ir as that. The cups available for “making the 
-fusivity and directly on the square for _firebrick. Calendered je ackets (B, C, D of Fig. 3) limited the 


_ the thickness of the material. The showed 0.35 at a furnace temperature ‘Size of the calorimeter (see A of Fig. 3 


diffusivity is defined as the conductivity | 7 of 70 C. and ranged to 0.4 at 143 C C. and Fig. D), “consequently temperature 


divided by the product of the specific . ‘eke 


heat and the density. Reliable tables Thermocouple Location 


of specific heats of certain insulating Shown Depth of Wells 


Alternate, First 13" Then 
¢ 
materials for wide ranges of tempers 16 


= are not very complete. This work Etc. on Rodis: 
a as carried out in order to provide more 
data on firebrick and other materials. 
An adiabatic calorimeter 
struct ed and e alibrated for 


The bow “of ‘the “dif. 
ferent: brick samples were found tobe 
about the same, ranging from 0.22 at 
a furnace temperature of 200 C. to 0.27 
The same calorimeter was used | 
alo was | to Hold Diff- SSN 
measure the specific heats of four kind erential Thermo-_ 
of glass in about the ame temperature couple Junction— 
range. The specific heats of these Thermocuple Wells. 
ranged from 0.24— 0.30; the Tubes fo 


NOTE.—DISCUSSION OF THIS PAPER IS_ 
; INVITED, either for publication or for the 

attention’of the author. Address all communica- a 

tions to A.S.T.M. 1916 Race St., 

This paper has been circulated in Subcom-_ Chrometalumel 
of €-16 on Thermal In- Couples. Four. 

1 Department of Physics, W and in Series™ 
“Speci- 
Materials,” 


V me ng Journal section, 
June, 1942, p. 370. 
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It was 
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‘upper p 
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iber Ring - Supports Cu "perature uring the deter- 
4 — 7 ulated to keep the galvanometer de- 
The heaters require e constant attentio 
during arun. Coils H; and are con-— 
nected in parallel to take care of rapid 
when a sample is first dropped into the 
cup. The connection i is changed to 
series when the state of “temperature 
equilibrium is approached. Switch K, 
Bo eS __ is used to open and close the circuit as j 
the water jacket is kept at the rising 
_ temperature of the > outer surface of the 


To Coil He 


Fiber Disk with inside ilor imeter cup. up. Each thermo- 
eens: ~ Knife Switches in Up Position Coils Hj and He in Series, holes in the lid collar so there is no danger — 
= in Down Position, Coils Hj and He in for Greater Heating. of short cire 


“Heating Unit Fits into 4 2 ‘The furnace used for heating s amples 

Equalizing Heater for C. and 1000 C. is a thermostatically 


controlied Hoskins type FH204C with 
Brown electric py rometer. The re- 
_ cording of the Brow n pyrometer Was not 
rises greater th: an those commonly “Two: "differenti il thermocouples : dependable for reading the temperatures 
-_insuch measurements were enc -ountered.. J used to ) indicate the need for heater coil _ of samples in the furnace because its — 
It considered | _advant: ageous in regulation. One_ of these couples is couple element is too far from the sample 
this case to control the temperatures connected. betwee een the outside surface hok der. thermocouples held in 


of the water jacket by of of the inside cup and the water jacket ceramic tubing extending through holes: 
equi ualizing heating coils (iy surrounding cup B (Fig.3). Thesecond in the s: ample holder were always placed _ 

Fig. 2) in the water. Each of these couple is simil: between against the | sample. These couples 
coils was made from 2.5 m. of No. 28 the inside cup and the heater in ag’ served as checks on e ach other and were 
nichrome wire having a resistance of insulating lid. These couples a are con- read by means of a Leeds & Nort thrup: 


about 37 ohms. The framework shown | nected alter nately > through a DP DT a a= able indicator. The samples ¥ were 


in Fig. 2 2 which supports the coils fits switch to a galv: inometer W ith lamp heated in a small holder made of }- ; 
into cup C. Coil H, supported on on the hich giv es a n. asbestos composition board. | 
upper part of the framework surrounds hok ler could be remover d rapidly from 
cup B. Coil consists of a few turns 
‘around the lower ends of ‘the posts, 

but most of the wire is threaded through ings Lid — 

holes in the fiber disk below the bottom 
ofcup B. The circuit counections are - Cork Handle for 
shown in Fig. 2. The switches K, and “Wool and Poper + of 


wed to give either series : r pal a Asbestos 
connections of H, and H, W 3 
witches are up the coils are : } 
When they are down the coils are em | Fibre Rings 
insulating lid (Fig. 3) con: 
of layers of asbestos and bakelite with 
an aluminum foil reflector on the bot- i 
tom, A small he: ating coil” in this lid 
“was used to ‘its temperature. 
The inside cup (Fig. 1, and A of ig. 3) 
which was n a 
“Which was m: ide of an aluminum alloy 
Weighs 439.1 g. F our r chromel- alumel 
thermocouples in series with a type eK 
potentiometer were used to me: sure 
temperature changes i in all of t the ‘deter-— 
minations. These couples a are in pro- 
tecting glass tubes in the walls of the wien 
tup as shown in Fig. 1. These gl: ral .* Calorimeter hown in Fig 
in turn, are cemented to a very thin “Copper Cup 
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‘radiation losses occur from the holder — 
_ only, errors in heat transfer are lar gely 
_ obviated except for those arising during a 
the short time the calorimeter is ex- 


posed: to the r radiation from the hot, 
holder and those arising from the 1 very — 


‘=a time the sample loses heat due 
to convection currents and radiation © 


ust before it enters the 


j 
a 


ated 
means of heating coil of 
chrome wire of 9. 78 ohms resistance at 
room: | temperature. ~The heating 
used was about 500 ma. which was 
measured by a Weston milliammeter 
and checked means of a potentiom- 
eter across a . standard resistance. a he 
average heat capacity of the calorim-— 
eter calories degree  Centi- 
grade was deter mined in a temperature 
range between : 20 C. and 50 C. in steps” 
= about 5 deg. The average of the _ 
results of 17 determinations came. out 
ae to be 95.7 cal. per deg. Tests made on 
a sample of aluminum from the } 
tional Bureau y 
n TableI. 
PREPARATION OF SAMPLES 


amples of insul: 
— glass were prepared by packing about 
10 g. of finely powdered terial 


ma 


 eapsules of or platinum foil. 


The thickness of the foil used was 0.001 : 

in. and an empty. foil capsule w veighed 
less than 0.5 

Cor rection for the heat content of the 
aluminum in the foil of each capsule 
made from curves of data taken 
the “Metals and that 


4 
g. The kind of foil used ing heater 
_ depended on the furnace temperature. | transfer was 


TABLE I.—ALUMINUM TESTS. 


— 
‘Furnace 

Temperature, 

deg. 
Cent. 


Initial 

Calorime ster 
Temperature, 

» de. Cent. 


— = 


203 
108.2 


22.4 


=< “Metals Handbook,” 1939 Edition, Am. Soc. Metals, p. 1: 242. 


hours before a determination was made. 
The furnace temperature varied about 
10 C. due to the overshooting of the — 
controller at 500 C. The maximum 
temperature practically constant 
; for about 10 min. and s samples were re- 
moved from the furnace within 
period. At low er temperatures the 
difference between off and on was not 
q so great after it was learned from prac- 
tice w vhat current to use in the furnace ~ 
heaters to | prev vent Ov overshooting. “Both 
* the calorimeter and the furnace ther ‘mo- 
couples were r read just before tl the sample 
uy holder was removed from the furnace. 


ike a quick transfer of the sample 


“TABLE 1 II. SPE :CIFIC HEAT OF 
INSULATING ‘FIREBRIC K. KINDS NDS OF 
BRICK.) _ 

Initial 

Furnace meter 
—" 'Tempera- 
ture, deg. 
Cent. 


me 25. 


Final 
Calori- 
meter 
| 
= deg. | Specfic 
Cent. | #£Heat 


from the furn 


ace to the calorimeter q 
one to handle the sample holder and 
the other to close the calorimeter lids 
and to start manipulating the equaliz- _ 
switches. The time of © 
asfer | s about four’ seconds. Th The 
time required for the calorimeter to 


ature _ after 


tor remain yey porn 


Final 
‘alorimeter 


Temperature, 
deg. Cent. 


tures. 


of small cylinders cut t from the bricks 2 Vhen the ‘thermo- 
used without foil. couple emf. became | 
“ae hin flat materials such as linoleum ~ constant it was read 


-Observ Heat Content Curye 

$pecific ‘‘Metals Handbook” 
Heat for Same 


0. 


"specific h heat between the two tempers 
If the sample was one wrappei 
in foil, correction w as made for the 
wee. heat content of the foil. i 

I nsulating F F Firebrick. —The 
of results from one kind of brick to 
another was found to be so sms ull that 


average values of specific heats were 


used i in plotting the curve (Fig. 4) an 
in calculating true specific heats. Table 
shows the mean specific heats and 
furnace temperatures for averages of 
five kinds of insulating  firebrick. 


‘Two operators were always needed to Figure 4 isa Plot of these da ata. 
ABLE_ III.—SPECIFIC DETER. 


MINATIONS ON GLASS SAMPLES, 


Tempera- | Tempera- 

ture, deg. | ture, deg. | 


461.3 
1 

747.3 


58. 
81 
34 
41 
4 


Cre 
o o 


oO Ws 


460.4 
7380 


The equ: ition for the true specifi 


True Specific Heat 


equati 

sample 

tions 

seemec 

‘The m 

sufficie 


possibl 
place 1 


Heat | Table 


hes ats of firebricks was found to be:! a ; 


‘For a method of calculating the constants 
see Sackur, ‘Thermochemistry and Thermo 
II, and Go,, 


were cut into small disks which were and the tempera-— 
then \ wrapped i in foil. Bur lapand sheet- 
ing were mi: ade into tight rolls 


EXPER 
sample of brick or r glas ss Was 


always s kept i in — ot for five or or six 


"1939 Edition, Am. Soe, 
"Metals. 1242, 
38 W. P. White, “The Specific Heat of ne 
at High Review, Vol. 


piled to the proper size of sample and turer rise of the 


calorimeter deter- 
mined. This tem- 
difference 
was multiplied “by 20 0. 23 
the mean thermal 
apacity of the cal-— 
result divided 
the fall in temper 
J ture: of the san 
times its 


e at the m 


n Specific Heats y 


era 


=i urrive 


200, 
Furnace Temperoture, cent. 


4.- —Tnsulating Firebrick. 


held over the open : 
— 4 
— | 
0 
rk ¢ Is t 
4 
= 
— 
4 Observed 
— 
— | | glass 
— 
— 
— 
ae This time was not 
a= and ‘ht had to be watched ms 
|| | | | | | 
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Speci 
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200 £400 600 800 
Temperature, ‘deg. cent. 


“Fig. 5.— Firebrick. 

Other” Materials. —Prelimin: de ter= 


200 400 600 800 70001200 


ured. Sample results are show 
OT: able IV. 


1000 


Chis the true specific heat at a tempera-  minations were of the specific TABLE IV. EN DERED LINOLEUM 

ture of degrees centigrade. heats of raw burlap, pl: iin white sheet 

equation 1 is show n by Fi 1g. ing, and calendered linoleum at lower ie contans 


ples showed greater variations from 


than those used for brick and glass. 


26.0 44.: 0.351 | 1.1 

a regular curve than those of firebrick, ‘ 
‘The greatest varia "There was uncert: ainty in results: due | 301 
= in the results of these changes in weights of these subst: ances 35.3 107.4 | 0.399 | 1.850 


to come between 600 and d 700 DC. during heating. burlap and plain: 


ar ¢ white sheeting ielded values of about 
he e number of re re: adings- ti aken was was 


their indebtedness t 


the Ar mstrong 


- sufficient to determine the loc ‘ation of 0.4 at furnace temperatures: below 100 


pos wd in but fell lower at hig her temper: a- Co. for the finane ial assistance 
= where the curve might flatten o tures due, perhs ups, to greater ch: anges whi¢h made this work possible, for per- 
Table III records the data for four. in moisture content. € ‘areful weighings 


‘Mission to publish this paper, and for 


g ass samp es 


after each determination to show the son of the Armstrong Research Labora- 
in weight. The linoleum lost muc tories was helpful and cooper 
6G. W. ‘Morey, rties of G lags," Ch. 


Measurement of Volume Resistivity of Electrically f 


Conduc cting Rubber-Like M aterial 


like ‘ere undertaken with 
equipment designed for measuring high- 


poor conductivity of ordinary rubber compounds or other m: A sistivity _materials here a large 
cas dimension factor, the ratio of area a to 


¥ allows dangerous static voltages to exist. A few of these uses are: hospital = 
; operating room flooring, anesthesia masks and tubing, tires, belts, De-Icers, length, aids in extending the upper 
“ae lf-sealing fuel cells, and heels and soles for shoes. - Freque ntly these limit of resisti vity which can be mea- 
| a applications require materials having resistivities below 10'ohm-cm. Early | sured. For this reason, the sample 


NOPSIS 
Pe, E lectienlly conducting vubber is being used in many applications wher 


attempts to make contro] measurements of these materials were frequently ape as a disk having 2 
inconsistent because of equipment or technique. The measuring equipment 
_ described here has been designed to eliminate the errors arising from contact 
resistance and high power density. The effects of voltage gradient, contact 
pressure, and some of the effects previously attributed to mill grain are 


on an electrical length > 
of 0.2 cm. and a cross-sectional area of 

100sq. em. (See A.S.T.M. D 257 - 45. 
_ For the reduction of contact resistance 
error the electrics il path length should — 


oe thought to be a part of the contact resistance proble m. Errors due to 
: tact resistance are eliminated by the use of separate current and vo 
electrodes. Two circuits using this electrode system are described: one for 


direct current measurements and the other for altern: ating current measure- greatly increased and the cross- 
ments. The specific impedance (impedance in ohm-cm.) of conducting rubbe ‘sect ional reduced. Strip type pe 
‘e at 60 cycles per second is shown to be the same as the d-c. resistivity from 1 34 Se 


NOTE.—DISCUSSION OF THIS PAPER 18 
Ba ohm-cm. to 107 ohm-cm., The measuring technique is also considered as a_ 


source of errors from fle xing, relative humidity, and te rempe rature. 


Sources materials, partic wularly below. 10° ohm- Physical Research Lab., The B. F. Goodrich 


CoxpuctinG RuBBER- Like ‘MATERIAL has often resulted in considerable G. of Dubber 
Standard Methods of Test for Insulation 
Tue measurement. of This problem arose apparently because Resistance of Electrical Insulating Materials, 
th | Book of A.S.T.M. Standards, Part III-B, 
e electrical resistivity of rubber-like measurements of condueting ‘ubber-— 
| 


ion of the ‘author. ress all communications 
to A.8 T.M. Headquarters, ‘1016 Race St., Phila~ 
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LE _£ FF E CT OF TY PES OF ELE CTRODE SON DIS K SAMPLE RESIST. 


length of 15 em. and a cross-section: Galeulated 


Dimension 
Facte tor, em, 


factor of 0.033 cm., were made for Tes 

comparison with disk type samples of 


Spray Sprayed ead lead 


as 
dimensions” given. The samples Sprayed lead 
ee 
“were rubber, natural or synthetic, with | 
8 
carbon For this early work, Sheet on 
« ar 
Fi igure shows the relationship Samples 6-2 to 7-13 are inyl chloride loaded with acetylene black. 3-19 to 
3-21 and 30-6 are carbon-black loaded natural rubber stocks. 


and : strip type samples of six compounds | _ dag on disk samples as described, ‘the ‘indicates Gus: the Dit ees ‘difference 
varying in resistivity from 7 to 19, 000 _ resistivities should be greater than 50, 000, "3 in ‘resistivity with direction of current 
_ ohm- -cm. The resistivities agree above -ohm-cm. Metal electrodes molded on flow are often the result of high and 
a 10,000 ohm-cm. However, as the resist- > the sample give somewhat better results, inconsistent _ contact resistance with 
Ivity decreases ‘below this, the disk but corrosion at the interface becomes disk s samples of low resistivity. Sheet 
@ “resistivities bear an 1 incre: asing important factor. _-Furtherr more, there aluminum molded on gave a very poor 
to the strip resistivities, reaching almost is never complete assurance that the contact, perhaps due to an oxide layer, _ 
100-fol d at a resistivity of 10. Two 8 sample and electrode are in continuous _ A second factor which can 
sources of this deviation have been con-— contact. | from contact resistance in disks is the 
_sidered—contact resistance and grain Table I, on effect of contact pressure shown in Table 
effects Several o observations point to disk samples with various types of “Increasing the press sure from 88 
onta ‘resistance for m most of the electrodes are compared with resistances 150 _g. per sq. cm. continuously | 3j 
difference in these samples. ‘the ealeulated for the disk from measure- decreased the measured resistance of 
deviation resulted differing ments made on strips. The spray ed the disk which had a resisitivity below } no ¢ 
resistance in the sample as a function lead and aluminum electrodes 1 were ohm-cm. . The same variation “ive 
the relation of the direction of current applied to the “samples by impinging of contact pressure has less a8 | reas 
flow to the direction of milling it w ould | 4 small molten particles against the sur- the true resistivity increases. A effec 
not necessarily be expected to become and building up a layer in a period third factor "indicating 
_ uniformly less important as the resis- of several minutes so that the tempera- resistance is the effect of F changing the } the 
tivity increases. However, the effect ture rise of most of the sample was V oltage applied the sample. like 
of contact resistance would be expected minimized. The lead foil was adhered = TABLE I1.—EFFECT OF CONTACT PRBS } inere 
to follow such a pattern, especially when gither | by rolling it on with a thin layer — Es fax 
sit is re: alised that a disk sample resis of petrolatum or by molding it on 
ance of 0. ohm must be measured to eat and pressure during the cure of | Resiss 3 

wa 


result in a resistiv ity of 10 ohm om. the sample. Sheet slusinus and zine ‘Sample Per sq. cm. ‘per sq. cm. “ohms 
while the s strip value would be 300 ohms. 


were also molded on. The 6-11 Aqua- 


| 19.7 
Aluminum disk samples with two Aqua- ag result agrees with ‘Fig. 1 “giving | i. was ( 
dag electrodes tol ohm resist - about 10 ‘times as much resistance ules 4 6 was 


ance, would g give a resistivity of 
- 4 50 to 500 ohm-em. for aluminum, whose © 
my resistiv ity ‘should | be 2.8 Bx 10-* ohm- 
em. Hence to insure an electrode 


error of less than 1 per cent with Aqua- 


within experimental error of the» value contact press ure likewi e show a 


Vol. 21, 188 (1945). any, and Guth, calculated from measurements along creasing resistance with increasing volt 
E. ac Gi 
again age. «This can be explained by arcing 


P. R. L. Anthony, and E ith, “ ” 
Journal Applied Physics, Vol. ‘18, p. 45 4 56 (1947). on 1 


through a disk as the value calcul: ated SK carbon-bisck loaded naturel 
stock. Disk 11.4 ecm. diameter. Aquadag 
* for this configuration but based on electrodes. 0.188 cm. thick. Dimension Fae on a 


-measurements on a strip. The sprayed om. of th 
lead results are lower and the sprayed 5 sien of low resistivity which show 8 ‘it sh 


a 4 aluminum gave a measured resistance diminishing resistance - with increasing Bt 


OHM-CM. 


TEMPERATURE, DEG.CENT. 
- Curves. 
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t poor contacts. The arc oltage 
becomes a smaller proportion as Ratio, 60% RH 
applied \ voltage is increased so that the = “*™ 
resistance of the sample and pl 
uote decreases. The measurementson 4c 

four decades has a negligible effect on Ll med 


strip type samples. 
— 
‘Relative Humidity, Flecing, Tempera- black reci 0. 15 em, 
ture, and Power Density: 
"Relative humidity has a small effect 
on the measured resistivity as shown in Sample nll 4 y, min. Resistance, 

‘Table IV. ‘Samples were expos ed to +4 


a 
% 


ie 


Exposure to the 60 per cent relative — 
humidity — was at least 29 hr. The 
22 and 31 per cent relative oe 


were room conditions. Resistiv ities 
em. wide one edge 


tween 10° and 10° -cm. showed an 2.54 em. wide strip—eut both edges 

average of only 10 per cent. drop in both 

resistivity at 60 per cent relative humid- 

ity as compared to their resistivity 

31 per cent relative humidity. © _ Resis- shows increasing res resistivity as as it is cut to 4 x 10-4 watts p er cu. cm. ¢ 

tivities below 5. 26 x 10° ohm- em. _ show into narrower strips between 2.54 and less than 2 per cent change in the 

“no change w ith relative humidity be- em. This arises from the resistivity. The highest pow ver density 

tween 22 and 60 per cent. This seems — proport of the sample which is. 4x 10> ' Watts per eu. em., would | 
| reasonable for a surface conductivity flexed when eut the cause temperature rise of about 10 
effect. Buffing surface for cleaning Cc. per minute. Sample 4071 showed 


Flexing produces marked changes in dimensioning has a similar effect. an8p per cent change in resistivity as the 
the resistivity of conducting Apparently, then, “the flexing history density was increased from 1. 


like materials. Table V-shows typic: al Taust consistent. compara able 10>* to’6.4 x 10- watts per cu. em, 


increases in resistivity as a result of ‘results are to be obtained in a series - Sample WS was held at constant voltage 


flexing and recovery after rest periods. of initial power density of 7.9 

Sample 715-10 was a tube 17 cm. long, Tf the temperature « of the sample i. watts” per cu. em. which is: sufficient: 

3 em. inside diameter, and 0.25 cm. varied, the resistivity of ‘conducting to produce a temperature rise of 200 C. 

wall ‘thickness. One ‘end was clamped “rubber varies in a somewhat unpre-_ > per minute, assuming no heat loss. 

toa stationary support while: the other he _ able ma nner as indicated by Fig. | Thesample went through the resistance 
2. The lack of return to original values changes shown in the “minutes 

was rotated at 30, rpm. gris a circle” = may be due to increased cure or possibly _ before it cracked apart and arced visibly. pe! 

of 18 cm. diameter. _ The fixed end was to flow. This points to the need for These data indicated a maximum allow-— E. 

on a perpendict ular through the center testing at a constant temperature. able pow density of around 0. 25 

of this circle, After 2211 revolutions, Some control must also be exercised to watts per cu. cm. for eo 

it showed an increase in resistance of 4 limit the temperature 1 rise due to the requiring less than one minute. x 

13 times. After a rest period of 92 _ measuring current through the sample. ., 

hr., this sample still had a resistance 5 —‘Reference to Table III shows that power a 


unflexed value. Sample 30-1 in sample 31-2 from 4 x 10 


Contact resistance is the largest 
source of error not directly ‘under the 


Sample control of the operator. In order to 


eliminate this error, the principle of 
0.0011 


(TABLE 


"separate current and potential elec 
10-5 trodes shown in Fig. 3 was tried. This’ 
method has long been used for condug- 
tivity measurements in metals, and it 
equally effective in the measurement 
06 conducting rubber-like materials. 
1.10 warm final electrodes developed in this = 


6.96 
consist of of two pairs of current 


: =r and two potential electrodes all made 

stainless steel and mounted on a hard 

rubber base > plate with a hingled top. 

el 


Ae 


_ 4071 was a strip 7.50 cm. long, 7.37 em. . sida, 0.259 om. a. thick... Dimension factor = 0.255em. Sepa- 
ontia 
mon E and I electrodes of Aquadag. This sample burned and blistered at the Nek of the 4-min. cur- : poten tial electro les are knife edges, : 


was a strip, 12.7 7 cm. long, 2.54 em. wide, 0.251 em. thick. * Dimension factor = 0.0503 cm, Com 
and I electrodes of Aquadag. ectrodes are mounted on the base with 
6.4 X watts per cu. cm, caused a temperature rise of 20 C./min. _ their inner edges 1 1 cm, apart. Th 
18 was a strip 15.2 cm. long, 2.54 cm. wide, 0.230 cm. thick. Dimension factor = 0.0385 cm. Com- 
Tent flow durng which these data were taken. cm. art, sy mmetric 
A T MB UL L 
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the sample gives somewhat more 


“POTENTIAL ELECTRODES wm ranges are provided by the 


7 od Ayrton shunt S4. The 1G4G tube is 
_ used to protect the meter by limiting 
accidental overloads to 150 per cent of 
full seale. 500,000-ohm resist- 
ances replace the grid resistance to 
prevent circuit voltage changes caused 


_ by switching the grid cireuit from cur- 


as with electrostatic ally 
isolation transformer. R45 limits the | 
sample power dissipation below 0.1 
per cu. em. if the sample is 0.25 
13 by 15 em. R3 and R4 limit the 
off- balance currents encountered jp 
making the voltage balances. 
The standard Ay rton shunt has 10,099 


10° ohm-em. | 


tare 
total res 


istance and multiplier 


of 1, 0.1, 0.01, 0. 001, and 0.0001. - The 


meter 
through the 5000-ohm meter damping 


resistance by adjustment of R2. 


Current and Potential Electrodes. 
Bein » an. | 


ane of the contact surfaces of 


oe meter current to 30 microamperes. — 


the bottom current electrodes. The 


_ hinged top superimposes current elec- 
‘4 ‘trodes on top of the sample for addi- 
tional contact ares. This design ac- 
commonc 
length of at 13° cm. “(clear of all 
sample identification imprints), a w idth 
less than 18 cm., and a thickness up to — 
0.5em. A 2-lb. insulated weight holds 
the sample .against the potential elec- 
trodes, and a 10-Ib. weight ‘holds the 
current electrodes against the sample. 
The use of Aquadag current electrodes 


consistent results if the samples are 
g this ‘electrode sy system, resis- 


and electrodes of the d-e. apparatus 


no-signal plate current of the 1G4G_ 
is set to 30 microamperes down-seale 
by adjustment of R4. The RJ-R6 
-netw ork also provides degeneration to 
improve linearity. Current and vol-— 


the ‘sample are fed. to the 
ee, tube as negative grid signals so that 


an extreme overload can only raise the 
operation the current reading 
first. S4 is left on the ‘shunt 
‘position used for. the current reading 
while the volt age balance and aes 
readings are made because of the voltage 
drop in the Ayrton shunt. This drop 
also creates a 5 to 1 instead of a 10 tol 
‘increase in meter reading” as SJ is: 
advanced from one position to the next 
when the current source is used. 
_ The batteries in the tube circuit shoul q 
be replaced when they fall below 14° = 
and42v. A photograph of the test set 


isshownin Fig. 5. 


Alternating Current Method: 


tivity measurements were made with considerably simplified 


direct as W well as with alternating 


cur rent. bat 


‘Fig. 3 this electrode arrange- _d-e. resistivity becav ause the 60 cy ycles 


ment is shown schematically with 
independent battery sources, and 
Set 

for current and “voltage measure- 

ments. The current, required by 

voltmeter E is furnished by the battery _ 


B2. This voltage is made equal to the 


electrodes by adjustment of R and ob- 
‘servation of galvanometer | G. This 
gala ano eter should be such that it will | 
detect 

the smallest sample current. 
Fi igure 4 shows an equipment based — 


a ind potenti: al batter iesto extend ther ange 
so as to overlap other — 
7 “resistiv ity equipment in use here. The 
Vv. current source must be capable of 
supply: ing 2 amp. te A 10,000-ohm resist- 


ance limits the drawn from the 


BBA 5-v. source to 13.5 ma. A sing 
20-microampere, panel meter is 


required and a commercial 
sample een the potential tube olumeter can be used to read the 


current less than one-tenth a> to determine the v voltag 


on Fig. 3, but using ng two sets of current a 6. 


capable 


cently has been built in which the specific 

impedance i is measured. with 60 ey yeles 
second alternating current. ~Caleu- 
lation shows that this is the same as the 

per second capacitance current will be 
less than 1 per cent of the resistance © 
if the dielectric constant 
below 100 and the resistivity is below — 
2x1 107 ohm-cm. Batteries are not 


vacuum tube voltmeter uses a-c. 


SS 
4 Voltage balancing key. 
Rt 


of 
R1 
= 


RG 


R? 


voltages involved. The need f or 


independent current and voltage sources 
4 is eliminated by the use of two balances ve 
drop along the - 
he circuit diagram is given in Fig. 


120-v. cy ycle per second source 


R20 


810 ohms). 


000 ohms carbon, lw. 


Power 


Controls: 
 Qn-off switch. 


4 poles. 
5 poles, 3 positions, 
Position 1—Read current, 
Position 2—Balance voltage. 
Position 3—Read voltage. 
Voltage selector. 4 poles, 2 position, 
Ayrton shunt switch. 1 pole, 7 positions. 


100,000 ohms wire- resistance, 25 


Meter switch. 


— 


Meterkey. 
Voltage balancing 


D4 
E4 


200 ohms wire-wound, 5 w 


50,000 ohms adjustable wire- -woun 
approx. 30,000), 
750,000 ohmé carbon, 1 w. 
350,000 ohms carbon, 1 w. 

ohms wire-wound, 1 w. 


(set 


10,000 ohms ex arbon,1w. 


1500 ohms adjustable 10 


R10 500 ohms carbon, 1 w. 
5000 ohms carbon, 1 w. 
R12 


500,000 — carbon, 1 w. +. 

75,000 ohms carbon, 1 w 

1 X 107 ohms carbon, 1 a a if 

220,000 ohms carbon, 1 w. 

4 X 107 ohms carbon, 2 

ohm wire- wound, 25 y 
0.9 ohm). 


8.1 ohms). 
100 ohms adjusta wire- -wound, 10 
(set 81 ohms). | 
1000 ohms adjustable wire- wound, 10% 


is used with a 1:1 isolating transformer — «Ret 10,000 ohms adjustable wire-wound, 10 


Leakage 
from the secondary to: the core and to 
the primary must be hig ‘compared “4 


of handling 15 w. 


= 


w ith 


‘Using 10, 000 for voltage 
balancing ‘resistors, the 
requirements were met as , satisfactor ily 


BULLETIN. 


fed 


R22 


(set 8100 ohms), 


| 
81,000 ohms (made up of 1 w. bo 


R23 
R24 
M 


dry type servi ice 


10,000 ohms carbon, 2 w. 
500, 000 ohms carbon, 1 w. 
20 microampere d-c. meter. 
tube. 
battery. 
ia 
batte ry. 


mete 
Plate and grid circuit. 


Filament, circuit. or 
Potential measuring 


battery. Potential 


battery. Current souree. 


“Vv. 


INV] 
“yt 


ttery. Current source. 
. battery 


— 
wi 
unc 
eal 
4 
— | 
| 
1.5-s 


limited by the cpmmercial vacuum tube 
2 ‘tory for voltmeter. Thi instrument was cali- 
mente upto 10’ohm- brated against) accurate volt- 
— em., which inv olve meters, but it was difficult to read to d 
100 x amp. Table VI shows that the a-c. specific 
> ~The measurement impedance agrees with the d- -c. resis- 
din within 3 per cent for all samples 
compared in the range 1 to 10° 
“= the d-c. circuit only ohm-em. These data are for _rubber- 
im that two carbon black samples, but we have no 
walanees are made. indicate tha ut a-c. 
To ‘limit the 5 Specific impedance of other materials 
in this range will not agree with the d-e. 
ti ge dissipated in 
resistivity. In view of this, t e 
the “Ayrton shunt, 
its LL resistance * method is preferable bee 
gh no batteries or d-c. power supply. 
“4 Furthermore s1 small a-c. voltages can be 
so that it intro- measured more “consistently with a 


5.—Test Set and Electrodes for D-C. Measurement of _ of not over one volt. C. - voltages. band 


0 that one terminal must be grounded. tial pal the ‘right — electrode and eS 
This ground is carried around the circuit ev 
with the voltmeter as shown for the | 
current measurement, the voltage bs R2 is equ: al to that een the potentis or 
ances, and the voltage me: asurement. — 4 electrodes on the sample. _ This avoids oe 
The meter used has an input impedance | connecting — the voltmeter r ground 
of 10° ohms resistance and 15 X 10-2 directly to a potential electrode on the — 

voltage ranges of 0.03, 0. sample which would then ground the 

1, 3, and 300 v. full leakage currents through the 
“shielding the lead from the shunt to the 


ve 
that used in 


7 


La. 


current electrode, the shield being con- 


nected to the other side. “of the shunt. In the comparison of the a-c. “specific 


A grounded aluminum sheet was placed impedance measurement with the d-c. 
under all of the apparatus. — A final resistivity, considerable care was taken 


leakage cur current of 


TABLE VI.—COMPARISON OF a-c. the samples themselves. circuit 
FEDANCE AND D-C. RESISTIVITY. = was ‘set up so that both the a-c. and 


d-e. a-c. Specifie| dee, measurements could be made on a- 
‘Re sistivity, | Impedance, | a-c. 


| ohm-cm.' | ohm-cm.'’ | d-c. given sample without removing it from 
the electrodes. tf. his eliminated errors ‘Fig. 6.—A-C. Specific Impedance Measur- 
10° | 0.99 re. se 
108 ( and flexing 1e pow er ¢ issipation in m1 1:1 isolation trans a least 15 
the sample durii ng the 10,000 ohms wire-wound potentiometers. 


x 10 107s * amp. 3 to reduce reading errors and changes in 


x 

106 

x 106 

106 

<x 106 

x was low enough: to insure that both Rrs,4 ohms carbon resistances, 1 w. 
99 Be 1¢ 1S wire-wound resistance, 25 w. 

| 0.08 measurements. were made at the same 10, 200 Shae total, 

temperature. or the d- measure 1 O.1, Ot, 0.001, and 

1 ma., 10 ma., 1 mae., 120 ma 


é itely read _than the 20-micro- 0.03, 0.1, 0.3, 1, 3, 10, 30, 100, 300 v. 


105 
108 
102 
101 


10° 
10~ 


4 and Fig. 6, modified. See 


de Input edance 1 megohm and 15 
meter. The a-c. accuracy wa 


anical Operation 
age: 
ED by the need mont ‘reliable methods for the prepar: Paint Van sich 2 roduction 
or suggesting to the paint industry Club mi: ade a survey 


uring @ ar -—DISCUSSION OF THIS PAPER IS 1 Titanium Division, _ Laboratory, 
ITED, either for or for the atten-_ National Lead Co., Sayreville, 
ay ~y of the author. Address all communications © ?N. Y. Paint and Varnish Production Clu 

M. Headquarters, St, Official Digest, Federation of Paint and Vart 


LW, | 
yo!) 
if 
4 
— 
_| | } i 
— 
| 
|] 
Sample 
ae... 
9/5 
nd, 10 
7 
arbon 
merits of ech? 
survey showe 1 that the doctor 


ept to. mention that the | paint ll 
at 3-mils wet film thickness over 


alt 
2-in. and white squares and that 

determine the ‘show -through” Over the 


} 
black areas. Eight of the black s squares 
“were photometered with tor 


ilti- -Purpose- Reflectometer, and it 


the averge thickness of the paint 


applied over ‘these areas Was +2 


ig. Operated Bird Film / Applicator i in Operon. uniformity: of film thickness attained nol 
‘most commonly employed and that a end of the support of the box as a pre otec- 
= power” determinations in duplicate to | 
“most. v widely used type was ‘the Bird tive shield hile’ a 6-in. wide Bird b | fiel 
ilm Applicator (sometimes referred to Film Applicator blade has been used, ut vier 
as the Bradley Blade). film _ other blades of similar construction may & sul 
plicator is well known aa therefore be employed in like manner. avs selv 
‘need not be described in detail. Find- lish 
of this Production Club’s survey zamples of Performance: 
‘indicate that, manually operated, the The performance of the automatic: a 
blade i is not a dependable tool to pro- film applicator is ‘most. satisfac orily cha 
uniform films. ‘The difficulties by examples. TableI givesthe folle 
due to this mé inual operation hs ave been ; determined dry film thickness of sever: al ie the 
overcome through h use of an autom: paints applied on plate glass u using 6-in. are 
drawdown apparatus, of which the Bird Film Applicator blade. The dry 
blade is a part. “This paper describes “film thickness w: as ‘determined on six 
the automatic applicator and gives: areas by means of an Ames gage. The 
examples of its performance. of these areas is n the 
Avromatic APP "LICATOR 
Figure. 1 shows the automatic applica. a- TABLE L 
tor which was designed primarily for use 15 
paper hiding power charts (8 by 1 5 Film = fully 


held in place by a vacuum box. _ Locations on 


apparatus, ‘aeccom- Type of Paint mils | A| B 


White enamel! 3 
Thite eng > 
not a useful adjunct. ‘4. Outside white 


Slass 


Table II’ giv es the determined dry Table gives the dry weight of an 
yy 20 in plate film thickness , using b both an Ames gi and a flat paint applied with 
glass insert 8 by 15 in. in which fifty-six and a GE. type B magnetic gage, of an 2 Bird Film Applicators delivering various 


if 

“enamel: with a 6-in. ade deliver- film thicknesses paint over lacquer- | the 
Yaeuur to hold down the paper chart. or be 


At tl f the | ; plated poser panel. In the case of this were 15-in. long, but prior to determin — ta 
or t 90x an et panel, eight locations were ing the amount of weight applied, 3 im. | «ty 

which the vacuum line is attached. At — The areas were first measured for film of the chart from the top and 3 in. of the | Revi 

end of the box are shafts with gears 


‘Fig. -2.—Location of Areas Measured for 
4 ‘Film for Paint ‘Applied Over Shes 


to accommo thie ven thickness with the magnetic gage and chart from the bottom were discarded. 
c ar r cnal r 
wor then with the Ames gage. = = ~—‘ The weight of the ; applied film therefore | a. 
shaft being connected to a motor with then PI 


represents 54 sq sq. in. The 


4 
charts were used for each paint at each 


4 reducing gears to give 6 rpm.* A Bird 
film thickness. 


TABLE IL. 
applicator blade is placed i in a weighted <i — 


holder which in turn is held in position — 


PR Film Thickness, mils, 


hs at Several Locations 
The blade is drawn over the surface by B G\H — 
moving chain... On the side of the im 
_ box is a time switch (not shown in pic- Ames gage...... 3 _Chart I | Chart — | Buel 
ture) which stops the blade at the end —_ 95 95 Buff 
15 sec. (the time required for the 0 of | 1195 95 | Burr 
t 1e most accurate means 95 | | Cary 
blade to move from the top to the bot - 7 2.73, 2:80 | 2.00 
ig: deter mining uniformity of film thickness | Cent 
f the box). An “L-shaped Weight of Dry Flat Paint, 
tom of the ox). aped piece — ig the measurement for uniformity petvery, mils 
of sheet metal is fastened to the front  “show-tl h” “of a black kg yen Chart I | Chart 11 | Chart | Bast, 
show-through” of a black backgrounc tI | Ch 
hire” 
.85 | 1.90 (1,95 
The motor shown in the illustration is a con- ov which a Ww paint has been a 2.70 Fish- 
= Shalt the cnsiiiating applied. . th not deemed necesss ury to 4:20 | 420 
mechanism a chec the sha on whic e 5 


95 
driving gears are fixed. go into full details of the experiments, 4.0...... 5.90 | 
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Petroleum The Institute of Petroleum is 
H. Putman, and E. H. W ild. 43 pages, congratulated on the accomplishment 
Review of Reviews by Ww. T. Gu 518 literature refe rences. A comprehen- worth: while contribution. 


Reviews ¢ OF | ETROLEU: Chemistry of Petroleum, by A. Winward. 
“‘TecHNoLocy, Volume 7 (Covering 1941 = pages, 200 literature Teferences. 


H. Garne O. B. Ph. D., F. R. I. C. competent rev ie 


Honorary Editor, E. B. Evans, Ph.D. Physics of Petroleum, by ‘Taday yon, 
“MSe., F.R.I.C., Honorary Associate E a. F. Wood, and Alfred H. Nissan. 1 
tor George Se li, Publications Secretary. : 


Published by The Institute of Petroleum, 
| Portland Place, London, W. 1. 


at Dyestuffs « end d Vet 

nt and what appears be THe me author of this book 

a complete list ofreferences. , has succeeded i in pawn 

Natural Gas, Liquefied P etroleum Gas, 
reviews, each by a recognized authority on and Natural Gasoline, by Thelma Hoff- into a . small it volume, a Surprisingly y 

the subject. ‘Price, 2 21s. post free. man. 8 pages, 57 ‘literature references. mount of useful information, much of it 

ri a: The appearance of V olume 7 in this: A trilogy on which the literature is not evidently obtained from the technical 

series should be welcomed by all tech- - but = is compeeney re journals and the literature furnished by 

nologists who need to have a reference dye manufacturers, which appears 


“pages of text and references, 19 topical 


B W. ) an ! 
volume at hand where they can look for a enzole, by W. H. Hoffert and R. A. be wel Il selected ‘and reasonably up to _ 


Fraser. 30 pages, 461 literature refer- 
brief review and a ready list of references ences. A competent and interesting re date. . A brief historical note on the 


on any specialized subject in the whole view but it isn’t petrole 
“Geld of petroleum technology. In a Fuels Pro- natural vat dyes (indigo, woad, ete.) 
view of this volume one cannot hope to duced by Hydrogenation and Synthetic 

summarize the contents which in them- rocesses, by C. M. Cawley and C. C. Hall. a he smistry of the vat dye: es their fastness 
a selves are summaries of the material pub- pages, '133 literature references. A care-_ other properties, and thei ‘ir application, 
fished during the years 1941-1945. This ful review of publications on hydrogena- ae to the various fibers in dye ing, printing, ye 


n only give a brief istin of th a? tion processes including Fischer-Tropsch. s 8 


Medium- Temperature -Carbonization (Indigosols) are also discussed con- 
topic (there are: numbered (ther Substitute F uels, by W. H. Cadman. siderable length. A chapter of dyeing : 
chapters) contains its own synopsis and is 


43 pages, 169 liters uture references. A 
and printing mac chinery , an excellent re- 
followed by a list of references, Some of é P S y i 


brief review of the extensive literature on _ 
the lists of references are complete, others 


followed successively by chapte rs on the 


the several processes that are not w of methods for the ide 
are not, and one author calls attention to —‘tensively +commercialized—peat, shale, Vat dyes in subst and on the fiber, 
the fact that the literature on his subject — coal, vegetable oils, and mise ellaneous- and a table of all the know yn vat dyes Ss 
(Analysis and Testing) was too voluminous processes for the production of liquid and grouped according to chennleal-ggae. : 


to permit an exhaustive review v. The t top- comple te the v« volume, 4. 


; Specifications for Service Fuels, by F 
ics covered are | listed. below: P This i is apps arently the first book which 
ef appeared, dealing exclusively with the — 


Harrap. 22 pages, 11 appendic es. ‘British 

G Geolog by G. D. 
pages, 64 references. 3 A com. Diesel Fuels and Gas Oils, by Alfred ‘at dyes. It will be a welcome addition 
most te xtile libr: aries, Copies can be 


specific ations. 

ew with some more 
Geophysics, by J. McG. Bruckshaw. procured at 20 shillings, the pub- 


15 pages, 63 literature references. Caree 


fully written and carefully documented. Wartime Specifications for Lubricants, ‘lisher. 
Drilling, by R. B. Shearn and Alfred 
Nissan. 15 pages, 225 literature refer- 
ences. Appears to be ~ excellent sum- 
Producti. by R. B. 
and Alfred Nissan. pages, 


by J. R. Taylor. 15 pages, no references. 
An inte resting narrative. “4 Eee 


W. W. Goulston. pages, 64 liter: 
ture references. Cov ering 
i. properties, and application of asphalt and — 
Special Products, by C. L. Gilbert. 62 
pages, 496 refe srences, covers a hodgepodge 
miscellany too numerous” to A 
valuable contribution. 


rious | lished on petroleum transportation during re luab le li 
quer- | the period covered. A good story but Pages, renees, A 


harts us, The book also | includes voluminous 


efinery Process Developments, Gus- 
and R. F. Davies. 25 pages, Name Index”’ and an extensive “ ‘Subject 


3 in. 4 two-page chart, 83 literature references. Index” which are a useful adjunct to 


Petroleum Literature, by G. P. Kitt. 8 


of the | Reviews commercial ‘Process operations, ‘Publication ofthismature. 
litle technology By any standard this is a n umental 
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